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Although pearls are well known by most people, their medicinal value has not been popularized. This article collates the medicinal history of pearls over 2,000 years in China, including the application of pearls in the traditional medicine of China and their various preparations, as well as the progress of their chemical constituents, pharmacology, toxicology, and clinical research. Pearls from three different sources are used as medical materiel by 9 nationalities and 251 prescription preparations in China. In addition, pearls contain various inorganic constituents, such as calcium carbonate, trace elements, and water, and organic constituents, such as amino acids. In terms of pharmacology, pearls have many effects such as calming, improving cognitive ability, being anti-epileptic, promoting bone growth and regeneration, promoting the proliferation and migration of human microvascular endothelial cells, protecting the heart, anti-hemolysis, and anti-oxidation. In terms of toxicology, pearls are safe to take for a long time without exerting obvious adverse reactions. In terms of clinical application, pearls have been used to treat many diseases and conditions, such as convulsions, epilepsy, palpitations, eye diseases, ulcer diseases, skin diseases, or skin lesions. This article provides a reference for the application and research of pearls in the future.
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1 INTRODUCTION
Pearls are produced by the natural biomineralization process (Bourrat et al., 2012). Biomineralization, the biological process by which an organism produces mineralized tissue (Montagnani et al., 2011), results from a unique biological synergy (Arnaud-Haond et al., 2007). The process of pearl formation, whether by natural means or human intervention, is a response to mantle tissue damage (Cartwright et al., 2013). The formation of pearls under natural conditions rarely occurs (Wang et al., 2009; Liu et al., 2012) and is generally cultivated by artificial means. When pearl shellfish or mussels are stimulated or stressed by foreign objects or external forces, their defensive function is stimulated, and the upper mantle envelops the foreign objects, resulting in pearl formation. The part of the cells of a single layer epithelial tissue is invaginated, constantly secreting nacre on foreign objects and gradually forming a pearl sac. The pearl sac continues to secrete nacre, surrounds it, and finally forms a pearl (Koji, 1999; Ma N. et al., 2011). Pearl formation includes two consecutive stages. One is the irregular CaCO3 deposition on the bare nucleus; the second is that the deposition of CaCO3 becomes more and more regular until a mature nacre is formed on the nucleus, similar to the regeneration of shells (Sato and Komaru, 2019). Pearl formation takes about 2–3 years and is related to the expression and release of a variety of genes and proteins, such as the Hic14 gene (Jin et al., 2019), Hic19 gene (Jin et al., 2019), Pif80 gene (Zhang et al., 2018), Pmarg-Pearlin matrix protein (Bourrat et al., 2012), and pearl shell matrix protein gene (Cartwright et al., 2013). These genes and proteins jointly regulate the formation of pearls, such as their growth, shape, and size. Pearls are mainly composed of the pearl nucleus, amorphous matrix layer, and nacre layer; amongst them, the nacre layer includes the prismatic layer and aragonite layer (Wan et al., 2014; Wan, 2016; Wu, 2017). The pearl nucleus is a small ball after grinding and polishing (Ouyang et al., 2012), which can be formed naturally or artificially implanted. The amorphous matrix layer is an organic matter that adheres to the surface of the pearl nucleus or a mixture of organic matter and inorganic crystal formation (Wan et al., 2014; Wan, 2016; Wu, 2017), and its thickness affects the quality of pearls. The amorphous matrix layer is thinner or even absent in high-quality pearls. The prismatic layer is also called the calcite crystal layer, slightly different from the view that it appears only in inferior pearls and hardly in high-quality pearls. On the contrary, the prismatic layer is universally present in pearls, and its role in pearls can be summarized as regulating spatial orientation by controlling the size and shape of the pearls (Wan et al., 2014). The aragonite layer is the main constituent of pearls as it directly determines their quality (Wan, 2016). Ouyang et al. (2012) described the structure of pearls according to the classification of nucleated and non-nucleated pearls (Ouyang et al., 2012).
Pearls (Latin name: Pernulo, Chinese name and its Pinyin: 珍珠Zhenzhu, Tibetan name: [image: FX 1]) are a mineral medicine used in the traditional medicine of China. It can be obtained from bivalves such as Pteria martensii Dunker, Hyriopsis cumingii Lea, or Cristaria plicata Leach; it can tranquilize and quiet the spirit, improve eyesight and remove nebula, detoxify and promote granulation, and moisturize the skin and remove speckle (Committee, 2020). It has a spherical, oblong, oval, or rod shape; has a characteristic colorful sheen; and is qualitatively hard (Committee, 2020). Pearls have been used for medicinal purposes in China for more than 2,000 years (Zhang X. et al., 2014). A clear record of pearls’ efficacy has been reported as early as the Jin dynasty (AD 266–420) in Bao Pu Zi and Zhou Hou Bei Ji Fang of Ge Hong (Lu et al., 1991), indicating that pearls had been used as medicine before, and its effects were summarized by later ages. Pearls can be divided into many types according to different ways, such as natural and artificial pearls with different genesis (Zhao, 1992). Seawater and freshwater pearls have different ecological environments, and white and black pearls have different colors (Feng et al., 2005). Most of the freshwater pearls have been used in medicine; they are mostly produced amongst Chinese rivers, and China accounts for 80% of the world’s freshwater pearls production. However, most of the common pearls in the market are seawater pearls, which are often used for decoration because of their natural environmental effects, bright color, and large round integuments, but there are also many freshwater pearls in the market. Of course, natural seawater contains more organic substances and nutrients than freshwater, so seawater pearls are better for medicinal purposes (Lin et al., 2007). Pearls as medicine are generally developed in the form of pearl powder by physical grinding and used as a raw material in traditional Chinese medicine and cosmetics (Liu et al., 2018). Pearl powder makes the constituents more bioavailable because of its small particle size and large contact area, which facilitates the release of active components and absorption by the human body (Gao et al., 2008). Some studies have shown (Chen L. et al., 2019) that the particle size of pearl powder will affect its curative effect, from which nano-pearl powder is derived, and the size of pearl powder after nanometerization is smaller, the released protein is increased, and the activity is stronger. Pearls have also been used in various compound preparations due to their good bioactivity and effect, such as Qishiwei Zhenzhu pills, Ershiwuwei Zhenzhu pills, Mengyao Zhenzhu pills, Luhui Zhenzhu capsules, Zhenzhufen capsules, Zhenzhu Shaoshang ointments, Zhenzhu ointments, and Zhenzhu pulvis, which tranquilize and quiet the spirit (Sun and Qiu, 2012), remove decay and promote granulation (Xiang and Zheng, 2010), and exert whitening effect (Xiao et al., 2015).
Pearls are not only traditional natural medicine but also a kind of marine shellfish. Marine shellfish have long been used to treat inflammation, burns, scalds, wounds, cuts, and pain healing, among others (Yang, 2020). In addition, the effects of pearls on calming (Pan et al., 1999; Zhang et al., 2016), improving eyesight (Lu et al., 1990), and whitening (Yang et al., 2016a) are also significant. It has been used as a medicine in China for thousands of years and has been used by many ethnic groups in China at the same time (Zhang X. et al., 2014). In modern research, pearls or pearls combined with other medicine have also been applied to epilepsy (Zhong et al., 2010), eye diseases (Niu and Xu, 2005), and skin diseases (Xie, 2013), among others.
With the progress of medical technology and the expansion of people’s perception of traditional Chinese medicine, pearls play an increasingly important role in medical treatment. Thus, this study will further promote the use of pearls and provide a reference for future research by expounding on pearls’ application in the traditional medicine of China and their chemical constituents, pharmacology, toxicology, and clinical research.
2 APPLICATION OF PEARLS IN TRADITIONAL MEDICINE OF CHINA
2.1 Records of Pearls in Traditional Medicinal Works of China
The application of pearls in China has a long history and is collected in numerous medicinal works (see Table 1 for details). The different names of pearls are real bead, mussel bead, Zhenzhuzi, medicinal bead, bead, and Lianzhu (Medicine, 1999). The application of pearls is officially recorded in Ge Hong’s Zhou Hou Bei Ji Fang in the Jin dynasty (AD 266–420) and Lei Xiao’s Lei Gong Pao Zhi Lun in the Southern and Northern dynasty (AD 420–589) (Xu, 2019). Tibetan medical works such as Jing Zhu Ben Cao (AD 1835) also recorded varieties of pearls (Dimaer, 1986). In terms of medicinal use, Yao Xing Lun (AD 907–960) said, “It can treat cataracts in the eyes and also down bear [sic] phlegm.” Hai Yao Ben Cao (AD 907–960) said that pearls “mainly improve eyesight, remove snoring, and stop diarrhea,” and a brief explanation was also given on the compatibility medicine of pearls. Ri Hua Zi Ben Cao (AD 907–960) said that they “soothe the nerves, improve eyesight, and maintain beauty.” The soothing effect of pearls was mentioned for the first time, indicating that our ancestors had a more comprehensive understanding of the main functions of pearls at this time, such as calming the mind, soothing the nerves, and improving eyesight (Medicine, 1999; Zhang and Peng, 2015; Xu, 2019). Ancient books such as Hai Yao Ben Cao (AD 907–960) and Tu Jing Ben Cao (AD 1061) also recorded the origin place and collection of pearls in detail. Ben Cao Yan Yi (AD 1116) said that pearls are also used to treat “convulsions and fevers in children.” During the Ming (AD 1368–1,644) and Qing dynasties (AD 1636–1912), pearls have new progress in medicinal use, especially in the aspects of astringing sores and promoting granulation due to the outstanding progress of the navigation industry. For example, Ben Cao Gang Mu (AD 1578) said that they “soothe the nerves, stop spermatorrhea and leucorrhea, relieve acne and furunculosis, treat dystocia, and remove stillbirth.” Ben Cao Hui Yan (AD 1624) said that they “calm the heart, stabilize the will, calm the soul, detoxify, remove malignant sores, and astringe internal ulcers.” Ben Jing Feng Yuan (AD 1695) recorded that “calcined ashes are used to promote granulation,” which is used to treat “burns.” Ben Cao Cong Xin (AD 1757) believed that pearls had the effects of “detoxifying, astringing sores, and promoting granulation.” At present, Materia Medica’s records on pearls’ functions have gradually improved (Zhang and Peng, 2015).
TABLE 1 | Records of pearls in traditional medicinal works of China.
[image: Table 1]2.2 Application of Pearls as Medicinal Material
Pearls are derived from bivalves such as Pteria martensii Dunker, Hyriopsis cumingii Lea, or Cristaria plicata Leach, which are used in traditional Chinese medicine and eight ethnic groups (Achang, Deang, Jingpo, Mongolian, Uyghur, Tibetan, Zhuang, and Korean) in China (Table 2) (Jia and Zhang, 2016; Committee, 2020). In traditional Chinese medicine and ethnomedicine, pearls are mainly used to treat nervous system diseases, sores, poisoning, red eyes and nebula disorder, and skin pigmentation with good results. Amongst them, traditional Chinese medicine is mostly used to treat palpitations, eye diseases, ulcers, skin diseases, and other conditions; Achang, Deang, and Jingpo medicines are mostly used to treat convulsive seizures and ulcers; Mongolian and Tibetan medicines are mostly used to treat stroke (brain) and hemiplegia; Uyghur and Zhuang medicines are mainly used to treat insomnia with palpitations and convulsion epilepsy; and Korean medicine has special application, for nausea, diarrhea, phlegm, and other diseases.
TABLE 2 | The application of pearls in the traditional medicine of China.
[image: Table 2]2.3 Application and Statistical Analysis of Pearls in Traditional Medicinal Preparations of China
According to statistics, pearls are used in 251 preparations, including 63 pills, 51 capsules, 40 tablets, 50 pulvis, 9 oral liquids, 16 ointments, 6 granules, 6 eye drops, 4 suppositories, and 1 each of other dosage forms (e.g., effervescent tablets, lozenges, mixtures, aerosols, and oils). A total of 227, 18, 5, and 2 preparations containing pearls are used in Chinese, Tibetan, Mongolian, and Uyghur medicines, respectively. Table 3 only displays five representative preparations in each dosage form (including Chinese, Tibetan, Mongolian, and Uyghur medicine), and all are displayed when the number of preparations is less than five. The table contains the dosage form, the name of the preparation, the traditional (ethnic) medicine it belongs to, the composition of medicinal materials, pearls dosage, and indications.
TABLE 3 | Application of pearls in representative preparations.
[image: Table 3]According to our statistics and analysis, the indications of preparations containing pearls involve diseases of 17 systems (see Table 4 for details). The common disease types and frequencies in order are symptoms or physical signs and clinical or abnormal laboratory findings that cannot be classified elsewhere (29.27%), digestive system diseases (14.15%), respiratory system diseases (11.85%), nervous system diseases (8.58%), skin and subcutaneous tissue diseases (7.07%), eye and adnexa diseases (6.45%), circulatory system diseases (5.57%), diseases of the genitourinary system (3.98%), musculoskeletal system and connective tissue diseases (3.89%), and characteristic diseases of traditional Chinese medicine (ethnic medicine) (2.65%), among others. Because of the remarkable effect of pearls, these preparations have great advantages in the treatment of certain diseases, such as skin (Xiao et al., 2015) and eye (Niu and Xu, 2005) diseases.
TABLE 4 | Classification statistics table for the indications of preparations containing pearls.
[image: Table 4]3 CHEMICAL CONSTITUENTS OF PEARLS
The chemical constituents of pearls include inorganic constituents, organic constituents, and water (see Figure 1 for details) (Ouyang et al., 2012). Inorganic constituents, mainly calcium carbonate, account for more than 95% of pearls content, and there are a variety of trace elements; the content of organic constituents is low, mainly composed of proteins and polysaccharide-like substances; and the water content is less than 2% (Wu, 2017).
[image: Figure 1]FIGURE 1 | Schematic diagrams of chemical constituents and test methods of pearls.
3.1 Inorganic Constituents of Pearls
3.1.1 Calcium Carbonate
Calcium-like substances are abundant in pearls, and calcium carbonate, in turn, is the main component in calcium type of pearls, accounting for about 95% of the whole calcium-like substances (Yang et al., 2004). The crystalline phase of calcium carbonate is mainly aragonite, with a small amount of calcite and vaterite. Aragonite and calcite are common in nature, whereas vaterite is the most unstable state of calcium carbonate and rare in nature. The nacre is mainly composed of an aragonite layer but contains a small amount of calcite, namely, the prismatic layer (Ouyang et al., 2012). Calcium-like substances based on calcium carbonate can prevent and treat various diseases caused by calcium deficiency, such as rickets, osteoporosis, and dementia. They also have good osteoconductivity and osteogenic effects, which can be used as an alternative material to biological bone and are a good health care product (Zhan, 2010; Li et al., 2015).
3.1.2 Trace Elements
The contents of trace elements in the human body are extremely small, but they have powerful biological effects. They are involved in the metabolic process of enzymes, hormones, vitamins, and nucleic acids (Yang, 2008). Pearls contain more than 10 kinds of trace elements such as Na, K, Mg, Mn, Si, Cu, Fe, Zn, Ba, Ge, Cr, Ni, Co, Ti, Sc, Se, Br, I, and Pb (Li, 2009; Xue and Xu, 2013), of which a large part are essential trace elements for the human body. Studies have found that the different types and content of trace elements can directly affect the treatment efficacy, the color, and the quality of pearls (Yang et al., 2004). However, the types and content of trace elements in pearls largely depend on their growth environment; for example, Na, K, Mg, and Sr are the main enriched elements in seawater pearls, whereas Mn and Ba are the main enriched elements in freshwater pearls (Li, 2009). Moreover, there is a certain regularity for the enriched elements in seawater and freshwater pearls; that is, the contents of Na, Mg, S, and Sr in seawater pearls are high, and the content of Mn is low, whereas freshwater pearls show the opposite trend (Zhang, 2019). This indicates the differences in trace elements in pearls under different environments. The colors of pearls are also related to their element types and content. For example, pearls with Mg and Mn2+ elements exhibit purple color, those with Fe3+ exhibit orange color, and those with organic constituents exhibit black color (Li, 2009). Freshwater pearls contain a higher content of Mn, indicating that the Mn element is ubiquitous in freshwater pearls. Studies have found no significant difference in the content of metallic elements with the same types in white and purple pearls, so they might not be the main factor contributing to the color of pearls. Paradoxically, this experiment also similarly shows that Fe and Mn are most abundant in purple pearls, whereas Fe is not detected in white pearls, leading to the conclusion that the darker the color, the higher the contents of Fe and Mn (Jiang et al., 2019). It shows that the relationship between trace elements and pearls’ color is controversial and needs to be deeply studied and explored.
The trace elements of pearls exert their effects on the human body mainly as follows: Se can enhance human immunity and has an anti-cancer effect; Zn can activate human superoxide dismutase (SOD), thereby clearing peroxidized lipids that predispose to human aging; Mn can protect against cardiovascular diseases and regulate the nervous system, promoting the absorption of Ca in the human body; Ge has an anti-tumor effect; Fe can be used to improve anemia symptoms (Dong et al., 2011; Li et al., 2015). Although trace elements play an indispensable role in the human body because most of them are metals or even heavy metal elements, their excessive levels can also harm the body. The 2020 edition of The Pharmacopoeia of the People’s Republic of China stipulates that the heavy metals and harmful elements in pearls shall not exceed 5 mg/kg for Pb, 0.3 mg/kg for Cd, 2 mg/kg for As, 0.2 mg/kg for Hg, and no more than 20 mg/kg for Cu (Committee, 2020). Although the contents of other metal elements in pearls are not prescribed, we should focus on their intake when they are used. Excessive intake can still cause harm to the human body. For example, excessive Fe intake can cause vomiting, diarrhea, melena, gastroenteritis, and even comatose. When the body ingests too much Fe, it will form goiter and induce hyperthyroidism and thyroid cancer; high intake of Zn can lead to diseases such as hyperglycemia and hypercholesterolemia; and excessive Se can cause alopecia, onycholysis, or skin disorders (Yang et al., 2002). In conclusion, excessive metal intake has adverse effects.
3.2 Organic Constituents of Pearls
The organic constituents with less than 5% content in pearls (Xia et al., 2010) can be divided into a soluble organic matrix and an insoluble organic matrix (Bédouet et al., 2006; Bédouet et al., 2007; Ma Y. et al., 2011; Ma et al., 2012), which are mainly composed of protein, polypeptide, vitamin B group, porphyrin, and metalloporphyrin compounds. Amongst them, a variety of amino acids can be obtained by protein hydrolysis (pearl hydrolysis), including seven kinds of human essential amino acids (Zhan, 2010; He et al., 2016) (lysine, phenylalanine, methionine, threonine, isoleucine, leucine, and valine) and 10 kinds of non-essential amino acids (aspartate, serine, glutamic acid, proline, glycine, cysteine, alanine, tyrosine, histidine, and arginine) (Bédouet et al., 2007). Studies have also shown that 18 kinds of amino acids can be obtained by hydrolysis from freshwater pearls, including 17 kinds of protein amino acids (including seven kinds of essential amino acids) and a non-protein amino acid (taurine) (Ouyang et al., 2012). Amino acids play an important physiological role in the human body and maintain the body’s normal metabolism. For example, serine, cysteine, and valine can regulate human secretion, enhance immunity, and have an anti-aging effect (He et al., 2016). Glycine can promote the regeneration of skin collagen cells to achieve a cosmetic effect. It can also reduce cholesterol concentration and blood glucose and prevent blood clotting and thrombus. Arginine dilates blood vessels and treats hypertension (Liu and Tian, 2010; He et al., 2016). Aspartate is used medicinally as a cardiological drug and liver function promoter (Liu and Tian, 2010). Glutamate can treat tinnitus, rhinitis, and insomnia (He et al., 2016). The non-protein amino acid taurine can enhance the human body’s metabolism and tranquilize and quiet the spirit (Ouyang et al., 2012). In addition, polypeptides are intermediate products of proteins and have good health care effects (Zheng and Mao, 2004). Vitamin B group also plays an important role in pearls (Zheng and Mao, 2004). Porphyrin and metalloporphyrin compounds, a class of organic substances that can produce various pharmacological effects such as antioxidant activity and improve immunity, play important physiological functions together with proteins in pearls (Zheng and Mao, 2004; Zhan, 2010). The specific functions of various constituents of the organic constituents in pearls are shown in Table 5.
TABLE 5 | Functions and applications of organic components in pearls.
[image: Table 5]However, the contents of organic constituents in pearls under different environments are different. Compared with freshwater pearls, the nacre of seawater pearls has a higher content of amino acids; in particular, glycine has the highest content, followed by alanine, aspartate, leucine, and arginine (Zhang et al., 2007a; Zhang et al., 2007b). Zhang et al. (2007b) observed that the total amino acid contents in seawater pearls are not only high but also stable, and the relative content and change trend of each amino acid in a certain range for seawater pearls are basically consistent. However, those in freshwater pearls have more obvious changes, indicating that the medicinal value of seawater pearls is more reliable and stable (Zhang et al., 2007b). However, some studies (Weng, 1989) found that the types and content of freshwater and seawater pearls are basically the same, so freshwater pearls can be used instead of seawater pearls to treat diseases. All in all, seawater and freshwater pearls have their own advantages, and the corresponding pearls or blends should be selected according to the specific conditions of clinical diseases to achieve better curative effects.
Organic constituents are also involved in the formation and color of pearls. In terms of formation, the soluble organic matrix is considered to be an important part of the nucleation and growth of pearl crystals (Bédouet et al., 2006; Ma et al., 2012), including crystal form, nucleation location, crystal size, and morphology (Ma et al., 2012). Additionally, the organic matrix plays a regulatory role in the biomineralization process of pearls, especially controlling the formation of CaCO3 crystals (Ouyang, 2019), mainly manifested in organic matrix combination with specific crystal planes, leading to a reduced growth rate in this direction, and these slowly growing planes eventually dominate the morphology of crystals (Ma et al., 2012). A comparative study based on proteomics (Bédouet et al., 2007) determined that certain soluble and insoluble proteins coexist in the nacre, indicating that water-soluble proteins may be the precursors of insoluble protein scaffold in the nacre. In terms of color formation, the main color-causing factors in organic substances are porphyrins and carotenoids, and Raman peaks have been previously detected in natural pearls caused by carotenoids (Ouyang et al., 2012).
4 PHARMACOLOGICAL EFFECTS AND PARTIAL MECHANISM OF ACTION OF PEARLS
By reviewing the literature, we found that pearl powder, nacre powder, pearl extracts, and various preparations of pearls have various pharmacological effects (see Table 6 for details), and this study mainly expounds on their effects on the nervous system, motor system, circulatory system, skin, and other tissues. The schematic diagram of the pharmacological effects of pearls and part of the mechanism of action is shown in Figure 2.
TABLE 6 | Pharmacological effects of pearls.
[image: Table 6][image: Figure 2]FIGURE 2 | Schematic diagram of the pharmacological effects of pearls and part of the mechanism of action.
4.1 Effects on the Nervous System
4.1.1 Sedative Effect
The theory of traditional Chinese medicine believes that the properties of pearls are heavy, sinking, and descending. The property of heavy can be used to suppress timidity and restlessness, so pearls have the effect of calming the nerves and convulsions, treating the disquieted mind, heart palpitations, and insomnia (Zhao, 2015).
In modern scientific research, pearl powder (Pan et al., 1999; Zhang et al., 2016), nacre powder (Lu et al., 1991), pearl solution dissolved by enzyme and acid-base (Hu et al., 1994; Fan, 2000), pearl protein extracts (Zhang et al., 2016) and pearls’ compound preparation Qishiwei Zhenzhu pills (Wen et al., 1998) have a good sedative effect. They achieve a sedative effect by reducing the activity of the cerebral cortex and inhibiting the action of the central nervous system, which are mainly manifested in the inhibition of the spontaneous activity of animals, the prolongation of convulsion latency, the improvement of sleep, and the synergy of pentobarbital sodium or ether to prolong sleep time. In the comparative study of pearl powder and pearl protein extracts, original pearl powder and pearl conchiolin protein most significantly inhibited the activity of mice (Zhang et al., 2016), suggesting that pearl conchiolin protein may be the key constituent of the sedative effect. In addition, the sedative effect of the compound preparation of Qishiwei Zhenzhu pills may be related to the efficacy of pearls, but due to the large number of medicinal materials contained in the preparation, the role of pearls in this preparation still needs to be explored.
4.1.2 Improve Cognitive Ability
Sleep deprivation can mimic insomnia by altering the expression of hippocampal proteins, which in turn can cause cognitive decline. The Morris water maze test confirmed that pearl powder could improve the spatial learning and memory decline induced by sleep deprivation in rats, and the low expression of three hippocampal proteins (RIMS3, Ppp1r14a, and MGR3) was reversed by pearl powder during the process. This indicates that pearl powder can significantly ameliorate hippocampal injury in rats’ brains and improve cognitive ability (Xia et al., 2020).
4.1.3 Anti-Epileptic Effect
Different types of seizures are associated with the intracerebral excitatory neurotransmitter 5-hydroxytryptamine (5-HT) and inhibitory neurotransmitter γ-aminobutyric acid (GABA). After epileptic seizures were induced by pentylenetetrazole, the expression of 5-HT3 was upregulated, and the level of GABAB was downregulated. After treatment with the original pearl powder, pearl water-soluble protein, pearl acid-soluble protein, and pearl conchiolin protein, the expression of 5-HT3 and the level of GABAB were recovered to some extent, and the protein extracts exhibited the most significant effect (Zhang et al., 2016). This indicates that proteins may be the active constituents exerting the anti-epileptic effect.
4.2 Effects on the Motor System
The motor system contains bone, joints, and skeletal muscle. The role of the bone in the motor system is indispensable. Bone defects are one of the common phenomena in clinics, and their formation is related to many factors, such as congenital malformations, trauma, infection, tumor, and pathological factors, which are difficult to treat. Human intervention is required to promote bone tissue regeneration when the loss is too great, or the self-repair ability declines. Bone grafting is the main way to solve this problem, and the choice of bone grafting materials becomes the key to good or bad bone repair (Mao and Xu, 2016; Li et al., 2018; Wang et al., 2019). Therefore, high biological activity, bio-compatibility, osteoconduction, and biodegradability have become necessary conditions for bone grafting materials (Liu et al., 2013; Cheng et al., 2018). General bone injuries can be treated with drugs, such as pro-bone forming and bone resorption inhibiting drugs (Chen et al., 2004; Wang et al., 2014).
Pearls used in traditional medicine have played an important role in bone injury as a bone-promoting medicine and a good bone grafting material. In terms of promoting bone formation, some studies (Shen et al., 2006) used the shell nacre and hyaluronic acid as control materials, soaked pearls in simulated body fluids, and conducted cell culture to evaluate the osteogenic activity of pearls. The results showed that pearls could stimulate osteoblast proliferation, which is faster and more stable than shell nacre and hyaluronic acid. However, most pearls are ground into powder clinically for bone injury treatment because the physical arrangement of crystals in pearl powder greatly enhances the ability of osteoinduction (Cheng et al., 2018), and the chemical constituents of general and nano-pearl powder are more easily utilized by the human body. Compared with general pearl powder, nano-pearl powder shows better curative efficacy. An in vivo experiment to repair bone defects of the distal femur of rabbits found that nano-pearl powder is superior to micron-size pearl powder in the percentage of the area of newly forming bone tissue, degradation speed, and repair ability, indicating that nano-pearl powder has a stronger ability to restore bone tissue (Chen et al., 2017). Of course, the nacre also has the same osteogenic effect. Pattapon et al. (2011) studied the role of the nacre in inducing bone regeneration through the gene expression of bone markers (alkaline phosphatase, bone sialoprotein, and osteocalcin) and the production of bone sialoprotein (Pattapon et al., 2011). They found that the nacre can promote the expression and production of these bone markers. The good cell biocompatibility of the nacre contributes to its excellent bone repair effect (Liu et al., 2014). Nacre powder has a more significant effect because of its small particle size (Atlan et al., 1997). In addition, pearl water-soluble organic matrix or nacre water-soluble organic matrix has a good osteogenic effect, which is specifically manifested as they can push the differentiation and maturation of fibroblasts, bone marrow stromal cells, and osteoblasts, prolonging the life span of bone cells. (Lamghari et al., 1999; Mouriès et al., 2002; Oliveira et al., 2012; Chaturvedi et al., 2013). The mechanisms of the above osteogenesis can be summarized as follows: firstly, the differentiation of MC3T3-E1 cells is promoted by enhancing autophagy; secondly, autophagy in MC3T3-E1 cells is simulated through the MEK/ERK signaling pathway (Wang et al., 2014; Cheng et al., 2018). In conclusion, MC3T3-E1 cells are indispensable during osteogenesis.
In terms of bone grafting materials, pearls in the form of powder are usually combined with other substances to form composite materials as bone substitutes and promote osteogenesis. For example, polylactic acid (PLA)/pearl or nacre powder scaffolds have two times higher compressive strength than PLA scaffolds alone and have a significantly stronger promoting effect on the proliferation and alkaline phosphatase activity of bone marrow mesenchymal stem cells than PLA (Liu et al., 2013). Dai et al. (2015) also showed that adding pearls to PLA helps the deposition of hydroxyapatite and accelerates the proliferation of MC3T3-E1 cells, which is a better bone repair material (Dai et al., 2015). Another example is the nano-nacre/type I collagen composite scaffolds, which can also promote the growth of MC3T3-E1 cells and increase the related bone marker alkaline phosphatase activity and collagen expression level (Xu J. H. et al., 2014). In addition, nano-pearl powder/chitosan hyaluronic acid scaffolds (Wang et al., 2019) and nano-pearl powder/rhBMP-2/hyaluronic acid composite materials (Li et al., 2020) can better repair bone defects in rabbit distal femurs. Dialdehyde bletilla striata glucomanna/hydroxypropyl chitosan/nano-nacre powder scaffolds can also promote bone formation in rat mandibular defects (Chen et al., 2016). Similarly, the composite composed of nacre powder/platelet-rich fibrin has better osteogenic activity than nacre powder and platelet-rich fibrin alone (Huang, 2020). The above bone repair composite materials have the characteristics of good biocompatibility, biological activity, and good three-dimensional structure. The existence of pearls not only lays a more solid foundation for the properties of composites but also provides better conditions for long-term cell proliferation in the osteogenic activity of some materials (Dai et al., 2015).
4.3 Effects on the Circulatory System
4.3.1 Protect the Heart
Water-soluble pearl powder exhibits cardioprotective effects, mainly in terms of its ability to improve cardiac contractility and accelerate the recovery of sinus rhythm, and it can exhibit certain antiarrhythmic (aconitine triggered) effects after multiple administrations of larger doses of water-soluble pearl powder (1 g/kg). However, ordinary pearl powder has no obvious effect, which may be related to its solubility in water, because the solubility of ordinary pearl powder is not good, and the active constituents are not easily volatilized (Zhang et al., 1994). Therefore, the extraction of the active constituents of pearls in the later stage is also the key point of research.
4.3.2 Promote the Proliferation and Migration of Human Microvascular Endothelial Cells
Vascular endothelial cell dysfunction plays an important role in the occurrence and development of hypertension, and improving vascular endothelial cell function has become an important measure for the treatment of hypertension. A study found that the use of pearl hydrolysate to culture human microvascular endothelial cells can significantly promote their division and proliferation, and the higher the concentration, the stronger the promoting effect. The number of migrating cells also increased significantly. This indicates that pearl hydrolysate may have a positive effect on protecting the function of vascular endothelial cells (Cen et al., 2018).
4.3.3 Anti-Haemolytic Effect
2,2′-Azobis (2-amidinopropane) dihydrochloride (AAPH) is a water-soluble free radical generator that induces hemolysis in cells. In human erythrocyte culture in vitro, pretreatment of erythrocytes with pearl powder can resist AAPH-induced oxidative hemolysis, manifesting as a significant reduction in AAPH-induced hemolysis (Yang et al., 2017). This suggests that pearls can be used as a new therapeutic medicine for hemolytic diseases.
4.4 Protective and Repair Effects on the Skin and Other Tissues
4.4.1 Anti-Oxidative Effect
During the oxidation process, the presence of (1,1-diphenyl-2-picrylhydrazyl) radical (DPPH·), 2,2′-azinobis (3-ethylbenzothiazoline-6-sulfonic acid) radical (ABTS·), hydroxyl radical (OH·), and superoxide anion radical (O2−·) would aggravate the oxidation reaction; meanwhile, SOD and glutathione peroxidase (GSH-Px) would inhibit the oxidative process (Hu et al., 1994; Yang A. Q. et al., 2015; Pu et al., 2017; Pu W. et al., 2018; Liu et al., 2020; Liu et al., 2020).
Pearls have been proven to be an excellent antioxidant. In terms of scavenging free radicals, seawater pearl hydrolysate and freshwater pearl hydrolysate showed strong scavenging ability to DPPH and ABTS·, whereas their scavenging effect on OH· and O2−· was relatively weak. However, the scavenging rate of all free radicals increased with the increase in volume fraction of pearl hydrolysate, and the concentration of pearl hydrolysate used was much lower than that of ascorbic acid at an equivalent scavenging rate (Pu et al., 2017; Pu W. et al., 2018). In addition, pearl powder, protein extracts in pearl powder, and non-protein extracts in pearl powder showed a scavenging effect on DPPH· and O2−·, and the scavenging ability of protein extracts was stronger (Chiu et al., 2018), indicating that the antioxidant capacity of pearls may depend on its protein composition. However, a study showed that the preliminary purification protein sample of pearls (macroporous resin) did not exhibit obvious scavenging ability for DPPH· and O2−· but had strong scavenging ability for OH·(Liao, 2019). The reason for the different results above may be related to the extraction method of pearls. Moreover, the preliminary purified protein sample may be only a part of the total protein, and the effective protein has not been presented.
In terms of the effect on oxidative enzymes, pearl extracts have a SOD-like effect, which can replace SOD to scavenge free radicals (Yang YL. et al., 2015). Pearl hydrolysate can improve SOD activity and reduce lipid peroxide generation in medium-aged rats (Hu et al., 1994). In vitro experiments also showed that pearl hydrolysate can enhance GSH-Px activity in human lens epithelial cells and microvascular endothelial cells, reduce glutathione, decrease malondialdehyde, scavenge active free radicals, and protect cells from H2O2-induced oxidative damage (Zheng and Mao, 2004; Liu et al., 2020a; Liu et al., 2020b). Antioxidation also has a role in prolonging the life span. Huang and Pan (2000) and Ma and Xiao (2007) showed that timely administration of pearl powder at a young age of Drosophila could improve its vitality. It can be seen from the above that the action of enzymes can affect the scavenging of free radicals, indicating that the oxidation process is a chain reaction. Thus, further research is needed to better reveal the antioxidant mechanism of pearl powder.
4.4.2 Strengthen Immunity
The functions of T and B lymphocytes and mononuclear phagocytes can reflect the immune function in vivo. After taking pearl powder, the proportion of T lymphocytes in peripheral blood and the ratio of spleen antibody formation improved, and the phagocytosis of neutrophils in peripheral blood was enhanced (Wang et al., 1994). In addition, pearl powder can also improve the level of serum hemolysin and the activity of natural killer cells in mice (Qian and Zhu, 2003). Similarly, the better-absorbed pearl hydrolysate can also enhance the cellular immunity and humoral immunity of immunocompromised mice. The hydrolyzed Nanzhu tablet can improve the carbon clearance index K of the monocyte macrophage system and the number of T lymphocytes in peripheral blood and promote the production of serum hemolysin (Lan et al., 2017). Hydrolysis of the seawater pearl tablet can reduce the proportion of spleen CD3+/CD4+ T lymphocytes and plays an immunomodulatory role (Chen et al., 2020). To sum up, pearl powder and pearl hydrolysate have good immunity-enhancing functions, but their respective advantages are unclear. Thus, comparative research needs to be carried out.
A new form of pearls has also been developed as a regulator of Th1 and Th2 immune cells. Cell and molecular level studies confirmed that pearl in ash form increased Toll-like receptor-2 (TLR-2) and specific lymphocytes on murine peritoneal macrophages and improved total immunoglobulin G, immunoglobulin G1, immunoglobulin G2a, and immunoglobulin G2b levels (which were still higher than the control group at 60 days after immunization). In particular, the dose of 50 μg/kg exerted the most significant effect, indicating that pearl in ash form can not only enhance the immune response of the body, but also have a long-term effect. This effect may be mediated by the activation of the TLR-2 signaling pathway to induce the interferon-beta- (TRIF-) dependent pathway, leading to the activation of T cells, which in turn promotes an effective immune response (Elahi et al., 2014). The pearl in ash form is an aggregate of mineral compounds, suggesting that inorganic elements may be its effective constituents.
In addition, pearl pulvis, the compound preparation of pearls, has the function of enhancing the body’s resistance. This effect is achieved by promoting the production of serum hemolysin and significantly improving the phagocytic function of macrophages and the proliferation function of spleen T lymphocytes in immunocompromised mice (Liu et al., 2003).
4.4.3 Promote Wound Healing
The chemical constituents in pearls have a significant role in promoting wound healing. For example, as the main component, calcium can alleviate the permeability of capillaries and reduce exudates, which is conducive to the growth of fresh granulation; potassium and sodium are anti-inflammatory and antiseptic; and zinc can accelerate tissue repair (Mo et al., 2015).
Studies have shown that pearl hydrolysate (Zheng and Mao, 2004), compound preparation Zhushen pulvis (Lin et al., 1996), Zhuhuang ointments (Liu et al., 1995), Zhenzhu Shaoshang ointments (Huang et al., 1997), and Zhenzhu pulvis (Kan et al., 2015) have excellent anti-inflammatory and anti-scalding effects, mainly manifested by the inhibition of various swelling, attenuation of capillary permeability, and promotion of wound healing in second-/third-degree burns. During this process, the level of basic fibroblast growth factor was significantly increased, and the value-added rate of skin cells increased. In vitro experiments also showed that pearl extracts and poly(γ-glutamic acid) combined to form a hydrogel could treat inflammation in human keratinocyte cells (HaCaT cells) caused by ultraviolet radiation B irradiation (Yang YL. et al., 2015). In addition, pearls have a good repair effect on skin or mucosal ulcers. In a rat model of gastric mucosal injury, the ulcer index was significantly reduced after treatment with nacre powder; however, the efficacy of ultrafine nacre powder was better (Xia et al., 2014). In short, the role of pearls in promoting wound healing is closely related to their anti-inflammatory, anti-scalding, and anti-ulcer effects.
4.4.4 Whitening Skin Care
Pearls have been used as a whitening skin care product as early as 4,000 years ago; for example, ancient Egyptian women used pearls with milk to wipe their bodies, and China also used pearls as an important medicine for cosmetology in the traditional medical book Ming Yi Bie Lu during the San Guo (AD 220–280) (Zhang et al., 2002).
Many scholars have studied the skin-whitening efficacy of pearls by using modern pharmacological research means. After the extraction of pearls with different solvents, they all had a certain moisture absorption rate and moisturizing rate, but some were more hygroscopic and adept at moisturizing, suggesting that their combination may lead to better skin care outcomes (Yang et al., 2016b). Whilst the occurrence of the whitening effect is inseparable from the production of melanin and the activity of tyrosinase, studies have found that pearl extracts (Yang et al., 2016b; Shen, 2017; Yang et al., 2018a; Liao, 2019) and hydrolyzed pearl (Pu and Tong, 2015; Deng et al., 2017) can reduce the activity of tyrosinase in B16 melanoma cells, thereby inhibiting melanin production. In this process, the mRNA expression of the tyrosinase gene, tyrosinase-related protein 1, and microphthalmia-associated transcription factor was suppressed. Moreover, a dipeptide compound with the molecular formula C11H12N2O2 was identified as one of the pearls’ active constituents (Liao, 2019).
4.4.5 Protect Eyes and Repair Eyesight
Pearls also have eye protection and vision restoration effects. The pearls were ground into powder and applied to injured rabbit corneas. The pathological conditions of rabbit corneas were significantly improved and almost indistinguishable from those of normal rabbits, and their corneal pannus changes were observed at 3 months after discontinuation of the drug. The results showed that the corneal pannus thickness was significantly reduced to within 2 mm, similar to the effect of clinically used Zhenzhu Mingmu eye drops, which reduce or remove scars (Lu et al., 1990). The effect of nacre powder is also not weaker than that of pearl powder. After using nacre powder hydrolysate to treat rabbits with eyeball microcirculation disorder model, it was found to increase the number of capillary crossings of the ocular conjunctiva and effectively improve the microcirculation of the eyeball (Gao et al., 2000).
Fufang Zhenzhu hydrolysate and Zhenzhu pills also have the effect of protecting the eyes and restoring vision. After treating the deprivation myopia model in chickens with Fufang Zhenzhu hydrolysate, the expansion of the outer diameter, inner diameter, and equatorial radius of the eyeballs was inhibited, indicating that the medicine has a repairing effect on vision (Chen et al., 2001). The eye protection effect of Zhenzhu pills is mainly reflected in their ability to treat retinal ischemia-reperfusion injury in rabbits (Meng et al., 2007).
4.4.6 Anti-Neoplastic Effect
Chen and Yuan (1990) extracted and isolated porphyrin compounds from pearl powder, and the results showed that porphyrin compounds can inhibit S180 sarcoma and Lewis lung cancer tumors, in which the inhibition rate of S180 sarcoma reached 34.8%, and the inhibition rate against Lewis lung cancer tumors was 13.89%. In addition, porphyrin compounds can prolong the survival time of P388/J lymphocytic leukemia mice and reduce the spleen weight of animals, indicating that it has a certain inhibitory effect on P388/J lymphocytic leukemia, and this inhibitory effect is mainly achieved through killing P388/J3 cells. However, more experiments are needed to confirm the anti-neoplastic effect (Chen and Yuan, 1990).
4.4.7 Anti-Apoptotic Effect
Studies have shown that pearl extracts can inhibit H2O2-mediated apoptosis of human skin fibroblasts and ultraviolet-mediated apoptosis of human keratinocytes to a certain extent (Yang et al., 2018b; Wang et al., 2018). In addition, the nacre water-soluble organic matrix and the preparation of Zhenzhu pills also showed anti-apoptotic effects on osteoblasts and retinal neuron cells, respectively. After using them, the survival rate of osteoblasts increased significantly, and the number of apoptotic retinal neuron cells decreased significantly. In this process, B cell lymphoma-2 (Bcl-2) gene expression was promoted (Mouriès et al., 2002; Meng et al., 2007).
4.4.8 Antibacterial Effect
Pearl extracts (240 mg/ml) have a strong inhibitory effect on Staphylococcus aureus, and its antibacterial circle reached 17.861 ± 0.948 mm. In addition, the antibacterial activity is almost unaffected regardless of the influence of different temperatures, strong acid and alkali, ultraviolet radiation, metal ions, or pancreatic pepsin (Liu et al., 2020). Another compound preparation containing pearls, Zhenzhu Shaoshang ointments, also showed an inhibitory effect on Pseudomonas aeruginosa (Hu et al., 1998).
5 TOXICOLOGY OF PEARLS
As a valuable and common Chinese medicinal material with a specific good curative effect, pearls have been used since ancient times. With the popularization of its application, its toxicity has attracted more and more attention. Ancient Chinese medicinal books have recorded the safety of pearls. For example, Kai Bao Ben Cao (AD 974) said, “Non-toxic.” Shao Xing Ben Cao (AD 1159) also indicated, “Slightly cold, non-toxic (Medicine, 1999).” It can be seen that pearls as medicine have been proven to be safe since ancient times.
In modern pharmacology, much related research on the toxicity of pearls has been conducted. In terms of cytotoxicity, Zhang (2019) and Mao et al. (2018) showed that cells exposed to nano-pearl powder or nano-pearl powder extracts did not exhibit large area abscission or obvious cell morphological changes caused by cell damage. However, when the concentration was high (500 μg/ml or 100% extracts), the cell proliferation rate was relatively reduced, and the extracellular matrix was poorly extended and had certain cytotoxicity (Mao et al., 2018; Zheng et al., 2019). Although the toxicity of high and low concentrations is different, the rating is grade 1, which meets the application standard of biomaterials in China. In terms of acute toxicity, the histopathology of the abdominal cavity and internal organs was observed after the intraperitoneal administration of nano-pearl powder extracts to rats, and there were no abnormalities (Mao et al., 2018). Water-soluble pearl powder, pearl powder, and dyed black pearls were administered to mice at the maximum dose (10, 15, and 10 g/kg, respectively). Similarly, no obvious poisoning symptoms were found, and no animals died within 14 days (Wu, 2009; Shen et al., 2013; Deng et al., 2014). In terms of skin irritation, black pearls were studied and showed no primary irritation to rabbit skin (Deng et al., 2014). In terms of intradermal stimulation, the nano-pearl powder extracts were injected into the back skin of rabbits. After 4 h, the skin mounds disappeared at each injection site, and no skin erythema and edema were observed at 24, 48, and 72 h (Mao et al., 2018). In terms of genotoxicity, neither water-soluble pearl powder nor pearl powder showed mutagenic effects on mice sperm, indicating that they were not genotoxic (Wu and Zhu, 2009; Shen et al., 2013). In terms of long-term toxicity, the general condition, body weight, food utilization rate, hematology, blood biochemistry, visceral body ratio, and histopathology of rats after taking water-soluble pearl powder and pearl powder were detected through a 30-day feeding experiment, and the results were normal (Wu and Zhu, 2009; Shen et al., 2013).
In summary, all forms of pearls are non-toxic and non-irritating in terms of cytotoxicity, acute toxicity, skin irritation, intradermal irritation, genotoxicity, and long-term toxicity, indicating the safety of pearls for internal and external use.
6 CLINICAL APPLICATIONS OF PEARLS
See Table 7 for details.
TABLE 7 | Results of clinical trials of pearls.
[image: Table 7]6.1 Convulsions and Epilepsy
Compound preparations containing pearls are commonly used to treat convulsions and epilepsy. For example, Angong Niuhuang pills are used for opening the orifices and awaking the spirit. Zhong et al. (2010) divided 70 children with febrile convulsion into the treatment and control groups. The treatment group was treated with Angong Niuhuang pills, with a total effective rate of 86.11%, which was better than the control group with conventional treatment, and the time to stop convulsions and recurrence rate were significantly shortened and reduced. In another study, after 25 children with febrile convulsion were treated with Angong Niuhuang pills, the number of seizures and duration of convulsion were reduced and shortened (Zhu et al., 2011).
6.2 Palpitations and Insomnia
In 42 patients with phlegm-stasis block and heart and spleen deficiency accompanied by palpitations, Yu (2013) added pearl powder and amber powder to the basic prescription, which resulted in a satisfactory curative effect: 19 cases were cured, 20 cases improved, and 3 cases were invalid (Yu, 2013). Sun and Qiu (2012) used the compound preparation of pearls, Qishiwei Zhenzhu pills, to treat 40 of 80 patients with insomnia, and the results showed that the total effective rate was 87.5%, which was significantly higher than that of the control group treated with oryzanol, indicating that Qishiwei Zhenzhu pills have a better therapeutic effect on insomnia (Sun and Qiu, 2012). Another compound preparation of pearls, Zhenzhu Anshen Syrup, was also used to treat 40 patients with insomnia and showed a total effective rate of 92.5%, which was higher than that of the diazepam-treated control group (82.5%) (Wu, 2009).
6.3 Eye Diseases
The compound preparation Zhenzhu Jingming tablets are used to prevent and treat the early senile cataract. In a clinical study, 877 patients with early senile cataract were divided into the treatment and control groups. The treatment group was treated with Zhuzhu Jingming tablets, whereas the control group was treated with Zhangyanming tablets and Baineiting eye drops. The results showed that the total effective rate was 86.97% in the treatment group and 67.91% in the control group. Zhenzhu Jingming tablets showed better efficacy (Li and Gao, 2006). In addition, amongst 76 patients with chronic conjunctivitis, the total effective rate of 38 patients treated with Zhuzhu Mingmu eye drops was significantly higher than that of 0.25% chloramphenicol (Niu and Xu, 2005). In another study, Zhenzhu Tuiyi pulvis was used to treat 24 patients with coiled filamentous keratitis, and the total effective rate reached 92% (Wang, 1996).
6.4 Ulcer Diseases
Pearl powder alone or in combination with other drugs can be used to treat various ulcer diseases, such as oral, duodenal, and stress ulcer bleeding.
In oral ulcers, Zeng and Liu (2017) selected 200 patients with recurrent oral ulcers (Zeng and Liu (2017). After 7 days, the total effective rate of the treatment group (metronidazole + vitamin B2 + pearl powder) was 97%, which was significantly higher than that (82%) of the control group (watermelon frost spray). Moreover, the recurrence rate, pain sensation elimination time, and ulcer healing time were significantly lower than those in the control group. During this period, the levels of CD4+ and CD4+/CD8+ of the two groups in the peripheral blood were increased, and the increase was more significant in the treatment group. Shao et al. (2018) also used pearl powder combined with vitamin B2 to treat 50 patients with recurrent oral ulcers, and the total effective rate reached 100%, which was higher than that of vitamin B2 alone. Moreover, the number and the interval of ulcers were significantly reduced and prolonged, indicating that the addition of pearl powder produced faster and better recovery of oral ulcers (Shao et al., 2018). In addition, pearl powder combined with lidocaine was used to treat 51 patients with oral ulcers of grades II–III. The results showed that the cure rate reached 88.24%, which was significantly better than that of the control group treated with watermelon frost, and the pain was also significantly relieved (Fu, 2014).
In duodenal ulcers, the combination of pearl powder and ranitidine has a significant effect. A total of 112 duodenal ulcer patients were taken as the research object. After 4 weeks, the healing rate and abdominal pain disappearance rate of the treatment group (pearl powder + ranitidine) were 95.6% and 100%, respectively, which were significantly higher than those (74.9% and 83%, respectively) of the control group (ranitidine), further proving that the presence of pearl powder made the treatment of duodenal ulcer more prominent (Zuo, 1995).
In stress ulcer bleeding, Yunnan Baiyao combined with pearl powder can effectively treat stress ulcer bleeding caused by senile dementia. A total of 51 patients with senile dementia complicated with stress ulcer bleeding were randomly divided into the treatment group and control group. The treatment group was treated with Yunnan Baiyao combined with pearl powder, whereas the control group was treated with omeprazole. The results showed that the levels of the two groups were equivalent, and both could effectively stop bleeding and repair ulcers (Xie et al., 2015).
6.5 Skin Diseases or Skin Injuries
Common skin diseases or skin injuries include pressure ulcers, dermatitis, chloasma, eczema, burns, skin ulcers, and acne, each of which can be treated with pearl powder as a primary or adjunct treatment.
Pressure ulcers, also known as bedsores, are a major cause of common skin problems. Xie (2013) used pearl powder to treat 35 patients with pressure ulcers, and the results showed that the healing time and local nursing time of pearl powder were significantly lower than those of ofloxacin gel. The cure rate of pearl powder reached 82.86%, which was significantly higher than that of 36.67% of the control group. In another study, pearl powder combined with Baiduobang ointments and sesame oil was used to treat 80 patients with pressure ulcers of stages III–IV. The total effective rate reached 97.5%, and the recovery rate was 81.3% (Huang and Qiu, 2013). The total effective rate also reached 93.75% in 48 pressure ulcer patients treated with the combination of pearl powder and norfloxacin, and the time to improvement was significantly shorter than that in the control group (Wang and Chen, 2015). After treatment with pearl powder and compound aescin gel in 40 patients with pressure ulcers, the average healing time and total effective rate were both shorter and higher than those of saifurun (Tang and Wang, 2016). The combination of pearl powder and rivanol also showed a good effect in the treatment of 10 patients with pressure ulcers (Li and Fu, 2012). In another study, pearl powder and erythromycin ointments were added on the basis of routine nursing to treat 30 patients with decubitus ulcers, and the results showed that the total effective rate was 97.14%, which was higher than that of routine nursing (Fang and Huang, 2013). Similarly, when 30 decubitus ulcer patients were treated with pearl powder combined with anputie, the healing time and marked effect time were significantly shorter than those of the control group, and the total effective rate reached 96.7% and 100% after 1 and 2 weeks, respectively (Lai, 2013). The above examples all show that pearl powder has a significant effect in treating pressure ulcers.
For the treatment of dermatitis, in a clinical study, 91 patients with mycotic dermatitis were randomly divided into two groups: one group was treated with clotrimazole and pearl powder and the other with Dakening ointments. A significant effective rate of 67.39% was found in the group treated with clotrimazole and pearl powder, which was significantly superior to that of 46.67% in the group treated with Dakening ointments. Moreover, the duration of treatment was shorter in the former (Xu X. L. et al., 2014). In another study, 30 neonates with severe diaper dermatitis treated with zinc oxide ointments combined with pearl powder showed a total effective rate of 100%, which was significantly higher than the total effective rate of zinc oxide ointments alone, suggesting that pearl powder played an important role during this period (He, 2019). In another clinical experiment, pearl powder, tin powder, and sesame oil were used to treat 40 infants with neonatal diaper dermatitis. The total effective rate was 95%, and the total effective rate of the buttock cream was only 65.8%, showing a significant difference (Dai, 2015). Pearl powder combined with zinc oxide can also be used to treat incontinence dermatitis, and in 90 patients, the total effective rate of the combined medication was 100%, which was higher than the total effective rate of pearl powder or zinc oxide alone, indicating that combined medication can treat incontinence dermatitis faster and more effectively (Chen, 2017; Chen X. et al., 2019).
Regarding chloasma, Jing (2015) conducted a clinical study on 60 patients with chloasma, and the results showed that the total effective rate of the treatment group (Luhui Zhenzhu capsules + vitamin C + vitamin E) was 87%, which was higher than that of 70% in the control group (vitamin C + vitamin E) (Jing, 2015). During this process, the levels of estrogen such as estradione, progesterone, luteinising hormone, follicle-generating hormone, testosterone, and prolactin were decreased in the two groups, but the decrease was more obvious in the treatment group, in which pearl powder played a great promoting role. In addition, Wei and Feng (2014) and Zhang X. et al. (2014) statistically analyzed the outcomes of 38 and 58 patients with chloasma after treatment with Luhui Zhenzhu capsules, respectively, and found that the total effective rate reached 71.05% and 94.83%, respectively (Zhang X. L. et al., 2014; Wei and Feng, 2014).
In terms of eczema, 60 patients with chronic eczema were randomly divided into the treatment group and control group. The treatment group was given compound glycyrrhizin tablets and pearl powder capsules, whereas the control group was only given compound glycyrrhizin tablets. The results showed that the total effective rate of the treatment group was 100%, whereas that of the control group was only 86.67%. The levels of related indicators, interleukin- (IL-) 2, IL-6, and C-reactive protein, also showed a more obvious decrease in the treatment group, suggesting that pearl powder capsules have the effect of promoting the healing of eczema (Pu Y. H. et al., 2018).
In terms of burns and scalds, 150 patients with burns and scalds were selected as experimental subjects and divided into the treatment group and control group. The treatment group was treated with Zhenzhu pulvis and routine nursing care, whereas the control group only received routine nursing care. The results showed that the pain sensation and healing time in the treatment group were milder and shorter than those in the control group, and the number of dressing changes was lesser (Long, 2014).
Regarding skin ulcers, after treatment of 16 skin ulcer patients with pearl powder and Kangfuxin solution, the total effective rate reached 100% (Jiang, 2013). In addition, Zhenzhu pulvis, a compound preparation of pearls, was used to treat 100 patients with chronic skin ulcers, and all patients were cured (Zhu, 2007).
In acne, Xiao et al. (2015) treated 30 acne patients with enzymatic hydrolyzed water-soluble pearl powder capsules and showed that the cure rate was 73.3% after 3 months, which was slightly higher than that 70% of minocycline (Xiao et al., 2015).
6.6 Other Diseases
Pearls are equally effective in treating cervical erosions, lateral perineal incision infections, and perianal infections.
Clinically, 94 patients with cervical erosions were divided into the treatment and control groups. The treatment group was treated with pearl powder, and the total effective rate reached 97%. However, the total effective rate of the control group treated with chlorhexidine was only 70%, which was far less than that of the treatment group, indicating that pearl powder is better for the treatment of cervical erosions (Tang et al., 1992).
Lateral perineal incision infection is a common incision complication in the postpartum period. Zhao and Yu (2014) divided 47 maternal patients with lateral perineal incision infections into two groups and treated them with pearl powder and 0.1% rivanol gauze, respectively (Zhao and Yu, 2014). The results showed that the pain relief condition was more obvious, and the recovery rate reached 80% in the patients treated with pearl powder, which was much higher than that of patients treated with 0.1% rivanol.
Saimeian pulvis and pearl powder can effectively treat perianal infections during the onset cycle of acute leukemia. Sixty patients were randomly divided into two groups, and the results showed that the number of effective cases in the treatment group (Saimeian pulvis + pearl powder) was greater than that in the control group (silver sulfadiazine cream), indicating that pearl powder combined with Saimeian pulvis has a better effect on perianal infection of acute leukemia (Chen, 2015).
7 DISCUSSION
Pearls have a long history of medicinal use in China as a natural mineral medicine, and modern pharmacology has similarly demonstrated the point of view in ancient books regarding the medicinal effects of pearls (i.e., it can tranquilize and quiet the spirit, improve eyesight and remove nebula, detoxify and promote granulation, moisturize the skin, and remove speckle). However, the exertion of these effects is inseparable from the chemical constituents in pearls (Mo et al., 2015). Amongst these chemical constituents, few active constituents were well defined; however, it is not difficult to speculate on the roles that these constituents play because most of the calcium-like substances, trace elements, and amino acids in pearls are essential constituents of the human body, and many studies have confirmed their value in humans. For example, calcium can promote bone growth and regeneration and may become a bone substitute material (Zhan, 2010; Li et al., 2015). Trace elements such as Se, Zn, Mn, Ge, and Fe can scavenge free radicals in the human body and extend the life of the body; they can treat cardiovascular diseases, regulate the nervous system, resist tumors, and improve anemia symptoms, amongst others (Dong et al., 2011; Li et al., 2015). Amino acids are also essential organic constituents in the human body, maintaining human metabolism and playing other key roles (Liu and Tian, 2010; He et al., 2016). These chemical constituents alone or in conjunction with other constituents achieve the desired physiological function. Therefore, the identification of specific constituents in pearls has also become the cornerstone of subsequent pharmacodynamic studies. Secondly, these specific constituents often have multiple uses for one constituent or one use for multiple constituents, suggesting that we should focus on mining multiple constituents rather than just one constituent in efficacy research.
Amongst the numerous pharmacological activities of pearls, there are many studies on the protection of bone tissue and antioxidant effect, indicating that pearls have good application prospects in these two aspects. Amongst them, the protection of bone tissue is not recorded in ancient books previously, which is an innovative discovery; the anti-oxidation effect is another in-depth study of the moisturizing and freckle-removing effect in the ancient books. This not only shows that pearls have great potential development value, but also suggests the importance of ancient books in medical research. In addition, pearls have been applied to a variety of compound preparations, and under a certain efficacy, these compound preparations also show the same effect as when used with pearls alone. However, due to the large number of medicinal materials contained in compound preparations, the role of pearls in compound preparations is unclear, and the possible effect may be weakened or synergistically enhanced. It is also possible to stimulate another effect, so further experiments are needed for exploration and confirmation. In the current pharmacological experiments on pearls, there is a lack of research on their active constituents, which have also become a breakthrough in future experiments. For example, the research on pearl extraction can be strengthened, and the extraction methods and conditions can be explored to obtain the best extracts. Then, the main constituents can be roughly determined by the extraction method; the extraction method can also be combined with related technologies, such as ICP-MS and LC-MS, to analyze the types of amino acids of the protein and trace elements in the pearl extracts, so as to clarify the active constituents. As most of the results of pharmacological studies were obtained by animal models and their effectiveness could not be fully demonstrated, more clinical trials with confirmatory results are needed (Jiang et al., 2016).
So far, pearls have been clinically applied in the treatment of convulsions, epilepsy, palpitations, insomnia, eye disease, ulcer disease, skin disease, skin injury, and some gynecological diseases, all showing a good curative effect. However, some diseases have complex clinical syndromes, and it is difficult to obtain the desired effect with a single medicine. Thus, pearls are often used in combination with other medicines to treat diseases and often receive satisfactory results. At present, the compound preparations of pearls are also used clinically and have a good curative effect, but their mechanism of action is still unclear. Further research is needed. Although most clinical trials have a small sample size and lack multi-center comprehensive comparative research and unified standards, they still have a certain reference value.
The Pharmacopoeia of the People’s Republic of China (Committee, 2020) stipulates that pearls have heavy metals and harmful elements, indicating that their use has certain safety hazards. However, almost all toxicological experimental studies of pearls indicate that they are safe and reliable to use. Although pearls with a slightly higher concentration have certain cytotoxicity, they are within the safety range of the national standard, with a grade of 1, and meet the standards for biomaterial applications in China. However, the number and scope are still insufficient, so more toxicological experiments still need to be carried out to make them more comprehensive and authoritative, laying the foundation for formulating standardized safety standards.
In addition, there is no literature report on the pharmacokinetics of pearls. The absorption, distribution, metabolism, and excretion of pearls in the body after their administration, as well as the changes in blood drug concentrations over time, are unclear. However, some pharmacokinetic studies of pearl preparations, such as Qishiwei Zhenzhu pills (Li and Suo, 2003) and Angong Niuhuang pills (Li et al., 2019), are not enough to replace the pharmacokinetic study of pearls. Therefore, future experiments can also be considered from this aspect to provide a basis for elucidating the pharmacological effects and the design of clinical trials (Wang, 2015). In terms of absorption, the utilization of pearls is not high, so they often enter the human body in the form of powder, which greatly increases the contact area between the medicine and the body, especially nano-pearl powder (Chen L. et al., 2019). On this basis, enzymatic hydrolyzed pearl oral liquid was also derived, and its absorbency became higher due to its solubility (Fan, 2000). Thus, the development of pearls absorption form can be regarded as a research strategy and prospect.
Tibetan medicine is an ethnic medicine that uses the most pearls in addition to traditional Chinese medicine in China, and pearls are used in many Tibetan prescription preparations, such as Qishiwei Zhenzhu pills, Ershiwuwei Zhenzhu pills, and Renqing Changjue. The reasons that Tibetan medicine use pearls can be attributed to two points: one is that pearls are one of the seven treasures of Tibetan Buddhism and have an important position in Tibetan culture (Cao, 2018); the second one is that pearls are a symbol of Tibetan people identity since ancient times, thereby gaining a great deal of attention from the Tibetan people. In addition, from a modern point of view, pearls are mainly produced in Guangxi, Jiangsu, Zhejiang, Anhui, Hunan, Jiangxi, and other places in China, but they are hardly produced in Tibetan areas. Now, convenient transportation has allowed people in Tibetan areas to easily obtain pearls, so the status of pearls in Tibetan areas is not as good as before. However, its medicinal value has been solidified in Tibetan medicine, so pearls are used in a wider range of medicine.
Of course, there will be differences between pearls due to the different production areas. For example, Chinese and Japanese pearls belong to the same variety and are cultivated by Pteria martensii Dunke. The difference between the two is mainly reflected in their size, luster, and color; each type has its own merits. However, there is a saying that west pearls are not as good as east pearls, and east pearls are not as good as south pearls (Nan Zhu). South pearls (Nan Zhu) are Chinese seawater pearls, which shows that Chinese pearls have a high reputation around the world.
More trace elements and amino acids in pearls have been studied, whereas other constituents are less studied. The exploration and development of other constituents should be intensified to improve their quality standards and basic research on pharmacodynamic substances. In addition, the pharmacological effects of pearls are numerous and extensive, but there is a lack of research on their mechanism of action. In the future, we should focus on the mechanism research at the gene and molecular levels so that pearls can be better applied in practice. Toxicology research has also come to the fore. The limited clinical trials are not perfect in quality, but they still have a certain reference value. More scientific and representative clinical trials are needed in the future. At present, pearls have been used in many different fields, such as medicine (Cao et al., 1996), cosmetics (Li, 2002), health care (Zhang et al., 2002), and clothing (Hu and Wu, 2020), and more fields are still under development. The value of pearls in medical treatment is particularly significant and needs more attention and extensive research.
8 CONCLUSION
This study comprehensively expounds on the medicinal history of pearls in China and their chemical composition, pharmacology, toxicology, and clinical application for the first time. As a natural mineral medicine, the research on the chemical constituents of pearls has certain limitations; the specific effective constituents are unclear. Most of them use extracts, such as water extraction, acidolysis, and enzymatic hydrolysis. Amongst them, the effect of protein extracts is better, but often a single extraction will lead to the loss of many effective constituents. Therefore, it is often necessary to use a variety of extracts together to make the curative effect better. The specific active constituents need to be further studied. As a new research method, proteomics can be used to explore the specific active constituents of pearls containing protein. Most of the pharmacological effects of pearls have been developed, but most of them live in the superficial part, and the mechanism research has a long way to go. Toxicological studies have confirmed its safety. In terms of clinical application, pearls are mostly used combined with other drugs to treat diseases. The cases of pearls alone to treat diseases are limited, which may lead to the inability to substantively prove the effectiveness of pearls, but these clinical trials still have a certain reference significance. In a word, pearls have great potential development value, and its medicinal value should be well known by more people. In the future, we should focus on the development of pearls taking forms and mechanisms: one is to promote the discovery of more active constituents in pearls, and the other is to lay a foundation for its clinical application.
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ocuarstones (8 mineal gem, sigma of Crocus satvs, galsionss o Bos
{aurus domestus, aricl secatons i el sachets of Moschus
berezovskiox Moschus ilricus or Moschus moshiles, ic. 70 kinds
Poar, G, hoatwood of Santaum abum, heatwood of Dabrga
ockrior, s of Torminala chabuk o Torminala tomontol, alstons. of
Bostauns domastus, seretons inmao sachetsofMoschus barezovskor
Moschus siancus or Moschus moschis, sigma of Crocus sathes, et

Frutsof Trmina chabuia o Taminaiafomentes, roots of Acontum
Kusnazot (concocted, hzomes of Acors tatacss,roots of Auckanda
appe, el secretonsin ol sachets of Moschus barezosk o Moschis
‘tanicus or Moschus moshfers, Sarcostamma aoK, pear, ud o
‘Eugonia cayophyta see kool of Myrisia fagrans, wood of Aquiara
‘sinnsi,Limortum, Magnett,roots an hizomes of Glyrizauansisor
Gyeyhin nfeta o Gyeyhiza gt

(Concentatocry mater ofsaves ionof oo basbacknss o Aooforcx, ook
of Auckiacia ppa, pea

Al gatstonesof Bos faurs comestkus, pea,secretons i ke
sachetsof oscrus berecorsks or Moschus stacus of Moschus
moschins, secretons o Bufo bufo gargarzans or Bl eTOSHCtUS
concoctd), gabadcerof Ursus hbeanus or Ursus arcts, ealga,
(evaber B, soecs f Dscuraii soph o Lepumapetatan, osinof
‘Boswolla carten o Boswolla bhaw-Gafana (concocte) resin of
Commenora myrha or Commphora moimol (concocted, tesn o futs o
‘Dasmonorops caco, wood of Aquari shensi, cystalzaton of extacts o
Bumea bassamira o Crvarmomu camphora

‘Sarcostamma acdem, ruts of Tominala chebula or Torminala omente,
wood of Saussuroa costs, oot and hizomes of GycyThiza ks o
Gyeymhia infata ox Gycyhia gatra, bud of Eugena cayoptyfat,
Drgonsbones fossis ofmarmmalan bores,Sowers of Carhanus trclorts,
oots of Acontum penduda, pea, aticil sectons I el sachets of
Moschus berezovs or Moschus fanicus or Moschus moschiens,
cinater ofc

Poar, e mass of exto of Bambusa axs or Sohzostachyum
‘chinonsa, stgmaot Crocus sathus, o of Eugeniacanoptfat,seedkerel
of Myrstca fagras, s of Amomu kavanh ox Ao compactum,
s of A 153040, heartwood ofSantkum abu, wood of Aquara
‘sinansis, s o Torinaa chabu o Termina tomentla, s of
Tominala bolica, uts of Phytanthus amblca oot of Auckanca ppa,
Bark of Camomumcassa, rt custes of e brgu, Erocher snansis
or Erocher japonkus, Laps Micae Aurus, s of Cumim cymu,
antfica gaistones of Bos tauvs comestcs, atecal socreons i mak
sachets of Moschus barzorsh or Moschus sfacus or Moschus
moschiens, futs of Choarosponcas axkrs,laves of Rnododerchon
anhogagoncides, whele pantofCorydals mpatins, wholo pant of Lagots
brachystacya Fetous poder s of Maka vrelat,roos and
haomes of Gycyhia s o Gy fata o GheyThz 9abe,
soods of Nigla ganclera

Rootandizomes of Aroolcranta s o Lycium barbarum, rcts of
Astagas membranaceus or AStagalas memtranceus, rots of Angsica
‘shensis, oot of Pojgonum mutfonm (concocted, fowersof Carhamus
tctors, past, fowers o Anododercron sinsi

Nacte poweer, powcer of hom of Saga taarca, hom of Bubabs bubals's
concentated powder, oo of Giohia icals, oo of Pacenia actor o
Pasoriavetch,roos o Scutolara bacaknss:

Al galstones of Bos taurus domostos,rots o ats ndgoca 0ots
andizomes of Sophor torkinenss, rctscf Playcodn grarciform, s
of Terminaa chatu or Teminala fomenfla oots nd roo bk of
Wikstroama ca, oots of Trchosarthes keiows o Trenosartnes
rosifoms, s of Forythasuspensa, cytalaton ofaxtacts of Bumea
bisamira or G camphora, nacts powder oot and hizcmes
ot Achyranthes bioentata o Achyranies orgiota o Achyanthes aspera o
Achyarthes o, steto s of Glotsasinenss

Poar s omalof yrstca rgrans, Travatoo, s of Amomum 530-40,
budofEugensa canoptydats,heatwood of Cabergaodorfera, heartwood of
‘Santam abum, s of Pyt ambica,hom of Buals bubals,
Galstone o Bos taueus domostus i vt cultaton, o socreons 1
ma sachotsof Moschus borazovsk or Mosohus S#ncus or Moschs
moschens, etc, 20 inds.

Roots i hzomes o hodio craneta, s of youm bararu, rots of
Astagas membranaces or Astragalss memtranaceus, rots of Angeica
‘siensi, oot of ohgoruam mutfoum (concoced, fowersofCarthamus
tictors, paat, fowers of Anododencion smsi

Loaves of umex dentlus, Fowers of umex dntats,fesina secroions
of Pryseter catodon o Pryseter macrocephas, peat, ambes,shkworm
cocoons, Sacostemma accim, beatwood of Santa abum, g0 el
Sher o ruby, flowes of Sacapr, whele plantof Dracocephiabam.
mobiavca, bud of Rosa ugosa

Tuborsof Gasrocka o, i mass of exte of Bambusa (i or
‘Schiostachyu chnenso, Buts martonss, st and banches ofUncaria
ynchopyta o Uncaia mocrophya o Uncaria isuta o Uncaria shnss
or Uncars sessitctus, artfcial galstones ofBos tauns domests,
Socretons i e sachets of Moschus berazovsks o Moschus Snus or
Moschus moschitus, s of Gardni asmincdos, Lapis Micao A,
e, wood of Aquiar s, rystazaion of extacts of Bumea
basamia or Cevamomum camghor, oot of Saposmikona charata,
etc. 10kinds

Shals o Halots abversicat o Halotsdscus hamal o Halots o o
Halots ruber or Haots asnna o Halos oevgata (Cakoned, Dgonsbones
(fossis of maremaian bonos), kaoieo (caloind), gypsum fbrosum
(cacined, posr, il secroons i el sachets of Moschus borazovsk
or Moschus sinicus o Moschus moschiens, orysiazaton of exacts of
Buumoa basamira or Crnamamu camptora

Prar, srfc galtones of Bo tauns domestcus, crysialaton of exracts
ot Bumea basama or Givamomum camghor, izomes of Copts
‘hinanss orCoptsdatordoacrCopts oo, ootsan hizomes of Soptra
fonkinensi,roots and hzomes of Gyt uaknss ox Ghcyrza nfta
oGy gatra, powdr umps o rarues made o aves o stems
and loaves of Baphicacanis cusa o Pojgonu tcorm o Isats
indigotca, Depostm urinas hominis (caonad), gypsum rbum

Poar, gastones of B0s tauns domestus

Roots of s hoonm, seed of Momorica cochinchinonis (calcoe),
‘Orgonsbones osss of mammalen bones) calohed), whle pant of
Pamassiapastrs, s of Tormialachobula o Tominalalomontoa, 00ts
of Sophora favesoans, b of Rosa ugosa, poar fooncocted wih k.
aomes o Zingber offonak, concentrated dy mater of laves o f Ao
barbacnss o Abe erox (concocted)

Poarsck i mado ofskino s sk of Equus asnus,rots ol Argoica
‘snensi,roots of Rohnara gutnosa (concocte), hizomos of Lgusteum
Chuaniong,oots o Pason actflors, octs of Asrgaus membranaceus o
Astagas membranaoeus, oot of Codonopss piosua o Codonopss
osula or Coconopsis tangshen, uts ofZ2Eus b, s of Ligstram
ok, hzomes of Poygonatu odortum

Nactspowder, rots of Ahyania gainosa, hzomes of St gtes, bl
o eshlowers o Lonioarajaponica, Caapace on the back and abdomen of
inamys roevet, oots and hzomos of GYcymia s’ o GYyhea
infataor Gycyrhiza gatra

Roots and thzomas of Panax gnsang, peat

Sheep pacta, per oot anizomes ofPanax gnseng, s of Lyckum
batanam, oots o Astagats memanacous o Astagats moriaraceus,
oots of Angeica darurca, 50 kol of G cryma 0, hzomes of
Zingoer oficna, futs of Z2phus ke, Excpents are proein suga,
S0 beraoste

Pear, Agktrodn acuts, oo and hizcmes of Panax gnseng. oot of
Poygorum mutoum, hizomes of Poygonatum kinglaru o Poygorstum
‘soiicum or Pojgonatum cytonema.

Rootand hzomes of Abeum patmatum or Aheun tanguticum o reum
offcnale, Galamine, aricl glstones of B0 taus Gomesicus, pear,
A, ypoum forosum, artfical secetons n mal sachets of Moschus:
beragovsk or Moschus siankus o Moschus moschions, crysialzaton of
extracis of Bumea basamiera o Conamomun camphora

(Calamine, amber, atficalsecetons 1 malesachets of Moschus berezos
or Moscrus staicus or Moschus mosohdas, artcl galtones of Bos
{aurus domestics, oo, cystalzation of exacts o Bamoa baksamer o
Ceramomun camphora, Boax,Sal ammoniac

Roots of Angota sinanss, 500ds of Momorica cochnchinonsi, 10t of
(Codonopsis plsulaox Codonopss piosul o Codonops’s angshen, oot
of Ametia suchvoma or Ameti gttt 00t of Sapostikova dvarcat,
ubers of Conoals yanhusuo, pee of Ctus retclt, oot of Renarria
‘9utinosa, oots and hizomes of Notoptayguam incsum o Notopteygm
ranche, s of Lycu b, sk of Bephas maxinus, foos of
Pacori actfora o Pasoria vt 001 of Oyt ffcials, izomes of
Aractyods ncoa or Arachodes chinenss, ro0s and hizomes of Panax
‘gnseng, bone of Parihers parcts o Neclels nebuiosa o Panihera unca.
bark of Araa chinanss, rocessed proccts ofdaughie 0ot of Acoitun
‘camichaok tubers o Gastodka o, zomes of Pobgonatum odoratu,
Bomyp ot fected Baauvera bassiana, roots of Angeica turca
st of Poralea conola, izomesof Alacodos macrocephat, ot of
Astagas membranacous or Astagalus momanacous, whol par of
‘Speransiatuberculat, ey stems of ynomoram songarcum, 100s and
hiaomes of Rheum paimtum or Aheun anguticum o Roeu oficinae,
oots of Poygalaterusola o Poygab sbica, leaws of Epmecum
breveomu o Eptmedium sagtatu or Epimedn pubesoens o Epieckum
Horeanum, oot of Angelca pubescens,rots of Pacona lctos, roots of
‘Dfsacus aspe, tubersof Pl temat, hzomes of Doscorea ypogiauca,
oots and tubers of Asarum eteotrpois o Asanum oo Asann
‘sbol,roos of Gentiana macrophy or Gentana straminea o Gentiana
‘rasscauts o Gentana dawica, 00t of Acotum caichae hizomes o
Zigbor ofcinab, ubers of Arsaoma ansbesons or Arsaoma hotorophios
or Adsaoma amuronso, izomos of Dioscorea opposia. 00t of Acotum
husnezof, oot bakof Pasoni uffutcosa, izomos of Alsma crntto or
Assma plartago-aquatica, ruts of Charcmeles specios, Towers of
Cathamus titors, hertwood o Datborga oo, roo bark of
Acanthopane gracisiys, oots of Morida ofchas,rcts f Renamia
‘gutinosa, heatwood of Cassafpinia sappan, i carborisatus (carbonzed
urman h), hizomes of D frune, bark of Camomm cassa,
oots nd Rzomes of Panaxrotoginseng, sty sems wih scleleaves of
stancho desatoksorCitancho uuosa, 69 of Commihera myha o
Commenora moima, s of irus media, tubers of Bt stata,
Qalsions of Bos taunus domestus,rosn of Boswolla cartr o Boswala
haw-cafana, Manss pentacacty, Drgonsbones (ossis of mammaian
bones,rosn of s o Daamonerops faco, oots bk f Lyckam chirenso
or Lyckum barbarum, socratons in mal sachets of Moschus berazonsk o
Moschus siancus or Mosohus moschfens, of exrct wibout bak,
branches,and ek f Acack catecu, young antess of maledee of Gons
iopon o Covus aaphus, rytalzaton o extactsof Bmoa basamracr
Crnamomum camphora, peat rocts of Auckiata gpa

Al secratons n mae sachets of Moschus barazovsk or Moschus:
‘taniou o oschus moschierus, borax, calamine calcned), Salamonec,
rystaizaion of axactsof Bumoa basamia o Crvaromu camphora,
s gaistones of Bos taus domestcs, peat (concocted), amber
Secrotons n mal sachas o Moschus baesorsk o Moschus SHanis or
Moschus moschilrus, hoartwood of Santaum abum,pear esinof Ptaca
ontscus, bark o Conamomum cassi,fowers of Rumex dentatus, kv
ocoons,woo of Aquaria snenst, tgmaof rocs sahus, wholo pntor
oot bark of Opercuna trpeitum or Covoiuls trpethum o lpomosa
urpetu, cd mass of sats of Bamsa feths or Schzostachyum
hinense, rts of Berers kansusnssor Berbrs dasystachya, oot of
Limentam gmeind

Poar s of Schisancra chnanss, hzomes of Aactodes ancea or
Aractyodes chinenss, roots and hizomes of Glcyhiza uaknss o
Gyeyhin ntata o Gyeyrza gt

Footand hzomes of Sabia mitirzs, rocts o Pasoni i, o0t of
Renyannia gtnosa (concocte) futs of Garena asmiroces peart
powce,rots of Argelca snensis

Frutsof gustum o, overground part of Ecta prostata, rots o
Renianesa ginosa, 00t of ATty cuehvoma o Amebi gutat, saecs of
Zaphus fea,soed kool of Plycads renta, tems an branches of
Uncara hynchopyla o Uncara macroptyta o Uncara st o Ucaria
‘siensis or Uncar sesifuctus, perl ponder, sk of Poria ocos,
young oaves and racicie n s00ds of NaUmbo P

Magrato, gypsum fixosum, taloum, calt, rer, miabit, s of
Garon fasminoides, v of Prylostachys 9auca, 100s of Saratls
hinenss, vergroun par of Anctograph' pricuta, nacte powcer, oo
ofAqutaiasinenss, rfcial gasionss of B0s tauus domestus,
enstazaton of extcts of B basamera or Crnamormum camphora
Pear roos, and hizomes of P gnseng, Root of Acnannia oo,
Sporophore of Ganocema o or Ganodera shense, Mzomes of
Poygonatum ocoratam,foosof Poygonum mutforu, oot and hzamos
of Satia iz, overground par of Leoruns ponicus

Nacte powce, s ghcorae, rystalzaton of extacts of Bumea
basanira or Govamomum canghora

Burorrosh fowsrs of Lonorajaponica, bud and forasconoo of Bk
offcnas, capitiam of Chysanthemun ncicun, overgound partof Mtha
Pagiocalys pea, cystalzaton of extracts of Bumea basamier o
Geramomum canghora

Poar, socratons in mal sachets of Mosohus berazovsk o Moschus
‘Stanius or Moschus maschius, Corchoaps sinenss, shls o Halots
verscior o Halots s hara o Halots ovina o Halots e or
Halots asina o Hafots bevgeta Cacned), hzomes of Copts chinensis
opts catoido or opts tota, brk of Phodencron s, oots an
haomes of Rreun palmatum or Fheun tangucum or Fheu ofichae,
Grystazaion of extacts of Bumea basamiea o Crvarmomun camphora,
bl of Zaocys chumaces, porcine bl (galbacder ontmet, caaming
(cacned, leaves o twig of Porka ufescens, overground part of
‘Schionepeta teruioia

Nacro powee,natural rystazaton of extacts of Bumea baksamer or
Cevamonmun camphora, Boax, bor

Poar i crystaizaton of exacts of Bumoa basamiera o Cnamomum
camprora

Galtones of Bos tauus domestcs, hom of Bubals bubals, Secrtons
mal sachets of Moschus brezovsk o Moschus s or Moschus
moschirs, pear,cnnabar, realgr, hizomes of ot chinesis o Copts
etoiea or Copts toea, roos of Scutelara bacaerss, s of Gardenia
Jasminois,roos of Curcuma wenyuin o Curcuma longa o Curcuma
hwangsonsis or Curcuma phasocaus, crystazaton of exracs of Bmoa
basamiea or Grramomum canphora

Roots of Sopta favescens, n.f Crichum monrer, banches and laves
of Perasma quassiods, nacro powce,cytalaton ofextacts o Bumen
basama or Ceramomun camphors, Au (cacine),exacts of stems
and loaves of Mentha haplocay -Mentho bor acd, berberine
Iycrochionde

Al secratons n mae saches of Moschus berazovsk o Moschus.
‘s o Moscs moschiens, pear, crystalzaton o extracts of Blumea
basamitra or Geamomum canghors, Calamios powd,foos ans
hzomes of Panax notoginsong, s o Schisandra chivensi, artical
el o B0s taurus domestus,oxact mackrom whoe pantof Alopa
botacoma

‘Drgonsbonesfossisofmarmmalan bones) cakined) calomd, rystaizaton
ofextractsof Bumea basami or Cramomum camphora peat
concocted)

Fruts of Frsyti suspensa oos of Scutelaraakcaknss, s of Gaoenia
Jasminoido, powdor, cumgs or ranes mado from keaves o stems and
leaues of aphicacanthus usi o Pogonum toctorkan o sats gatc,
Gypou forosum (calcine), nacre powder, arfical elsones of Bos taus
‘domestes,roos and hzomes of Gyoyhia urakenss or Gy nfata
or Gyeyrhia gbra, exracts ofstoms and eaves of Mentha aplocale
Hmero, cystatzatonof xiracts of Bmaa basamdera o Cnamomum
camptora

Rootsof Sophor favesoans, acre powder, brber yckochirce,
branches and eaves of Porasma quassiodes, rystaizaion of oxracts of
‘BUumea basamiers o Crnamomun camphora, b ok, futs of Crkchum
o, extacts of stoms and avesof Mentha aplocal el Aum.
(cacined)

Hom of Bubas bubals's conoentatod powder, o o Saga taarica,
Secrotons i e sachets of Moschus berezovsk o MoSchus SaNELS o
‘Maschus moschitrs,cystalizaion of extacts of Bumea bassamiera of
Cevamomun camgnora, pea screons ofBulo bulo grgaizans or B
melanosticts,galltonos of Bos taus domestous, v, galtaclr,ox
bl of Bos tauns domesticus o Bubals bubas, Qe of s
hbotanus or Ursus arctos, galbiaddr o Zacys chumiades, galbiocdrof
Sus scrofacomestica, izomos of Ugustum chuansong, galadder of
Myophaygocn pceus, hzomes of Nekumbo puciera, fowers of
(Carthamus tictors, overgound par of Crsu setosum, overground part
ofCrsumjaporicu, hizomes ofimperata s, fut cisters f Pl
igars, oot bark of Paceni suffutcosa, b o Eugenta canophyata

Roots o Astagats membranaceds o Astragals marbranaceds, izomes
of Ataciyodes macrocepha, hizomes of Doscorea opposi, s of
Zzphus i, s of Crtaegus it o Crataogus pntios, seecs.
ofNelumbonucier, s ofLyctum batsau, peelof Citus e, e
owe,roots and hizomes of Gycymhizsuralenss or Gycymhiz ik o
Gyeymhin gatra, honey

Al utstones of Bos faurs comestecus, pea, reagar, serations of
Bufo bufo grgarzans o Bufo molros{cius, secrofons i e sachets of
Moschus berezovs or Moschus sianicus o Moschus moschiens,

enstakzaion of extracts of Bmea busamea o Crnamomm campbora

Foots of Ametia cuchvoma or Amebia gutat, sloms and branches of
Lontea japonica, rystaizaton of exacts of Bumea bakamera or
Cenamomum camhora, peat, rots of Argelca snensis

means thet the dose of Deavis has ot been found or disclosed.
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Pyreicoss, o o the parcarum, ferie conuision, ek, sicke
‘coma, encephalts, menings, tox enceptaopatny

High fever anc dizness, cysphore and delrious speech,conhe
spass, ke, eadache vertgo, ypertenson nd al acute nfammation
acoompanid by porsitg Ngh fever and coma of mind

‘Constiaton, futy in defocaton, absomia distansion and flnass,
it an ey mouh, e caused by O tagnation and hest excessie,
functonsl constiaton wih e above-montonsd syomos.

Sore sweling and pan af thebegiming, vt and g sweing and pan.
Sor6 mouth and ongue, e above syncromes acaused by e vl rves
ntho body

“Bainar dssases, Gofious,rmbass o thabocy. it headecess,bran
pain, g tood prosure, heacche, eplepsy and varous neuopanc

‘i0ke caus by phieg-sass bocing the colatras, it suggsh
speech, hemiplega, skewing of the mouth and eyes

‘Crioasma and acne caused by O stagnaton and bood sass:

Aone,sin eczema, dermats

Mumps, tonsiti, acute phayngts, acuto attack of cvoni pranmgts,
sor0 teoat

Sk, emileg,skewngof the mouh and ees,uconsciou, deirous,
el manic, et

‘Crioasma and acns caused by O stagnaton and bood sass

Paltatons, nsomnia, and crsaminess

It convisons, feve and cough, vomking of piegm-croo

Uoar causeby heat el accuraiaion,sympoms can be seen, scres e
frsh and docayes

Swolon and pant ot and uems cause by excossve haat o 1 he
ungs and somach

Phanyngis, onsits,apta, gangrencus stomats, et troat s ed anc
swolen; sore ot i obvous, especaly when swalowing; onsis s o0
and swolen, wih secretons on he urace,sgnficant pan; angenous.
stomatis s accompariedy recand swolen ucer, and he scres ot cose
fora gt Acute phaymts, ace tonsils, recurent ol ucer,
ongutis

Fobrl headacho, headacho caused by bood hoa, i, toohacho

Dizioss,paptatos, sk chyness, and rheatty i 10, ho above
Syctomes a caused by nsficient e bood

Light acns caused by hest toxns tass blookng the s can bo seen
fash; symploms of e rash ao main rod poguie, backhoads, o
whtheads, sccomparie by a sma amount of pus

Palptatons and nsormna, dzzines, forgtunss, faiguo

Diziess, par, g, ack o f and o s 10 spe caused by
ocioncyof O and boo

Defcioncy of Ofan Yin suficioncy oftheer and ey, tho symplorms
canbe seen s fatigue, ackof jand 0 st 03pesk,weskness ol wast
and knees, nsomnia an creaminss,dysphori wih fevrsh sensaton 1
hest anc pams a5 wetas sols, sportanecus perspralon,ght
pup

Buaming scics, he are of buming s wih degre s e than 16%,
e symptoms canbe seen oca pa,bisters,ackma. Al removig he
piarms, i wound surace s it o sty camp, thewound basos
brht o o o, tc.

R, swolen,and hy oy, acrimatn, red and ercsh ey causod by
isturbance of i 6 and 0 o Upward; achoma wih tho bove-
mentonod sydeomes.

Atvaga and myaiga, s rom s

Fununcuoss, rednes, sweling, heat, pan, and mid scadng

Heart and spleen damp heat ype aphthous ecuret oral ueer he
Smptoms canbe 56 a3 aphous: echess and swelng aroun, suken
intho mci,yelon and white surco , buing pain, dry mouth an bad
ran ed tongue

Ho swesting ncced by Vi defciecy e tringnmencgesal women,
aziness and ttus, tabiey, weokness of wast and knees, nsomna,
and reaminess

Monapause syncrore accompariod by Ier oy Yi dofcency,heart
andiver e thving; e sympioms can e seen s ot swestng, cysphora
Wi fovorh sansaton n chest an pals 2 welas sols, paplators,

Exogenous prtosis,heat e trivig, and xcossio koo canbe
seen as hih feve,tabily, onsits, Upper respratry act iecion
rachests, o accomparied by 1 above-mentonsd syomes

Lustetess complerion,dark and goomy spos caused by defiency of
and blod, nsuficien Ky Yin, O stagnation, and bood stasis
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Diseases Classification

Symptoms or physical signs and clinical or
laboratory abnormal findings that cannot be classified elsewhere

Digestive system diseases

Respiratory system diseases

Nervous system diseases.

Skin and subcutaneous tissue diseases.

Eve and adnexa diseases

Girculatory system diseases.

Diseases of the genitourinary system

Musculoskeletal system and connective tissue diseases

Characteristic diseases of traditional Chinese medicine (ethnic medicine)

Injury, poisoning, and certain other consequences of external causes.

Certain infectious diseases and parasitic diseases

Mental and behavioral disorders.
Ear and mastoid diseases

Endocrine, nutritional, and metabolic diseases
Tumor

Diseases of blood and hematopoietic organs and certain diseases involving
immune mechanisms

Total

Nole: $he Deroentine i calculied based on the totw nuamiber of lines: *1.151" & used;

Name of diseases (the number in brackets is the number of
Preparations used to treat the disease)

"Headache vertigo (20}, shortness of breath (1), fatigue (14), papitations (13), chest tightness
(1), dysphoria (11), febrie conwuisions (10), hemipiegia (9), palptations and insomnia (9),
headache (8), fever (5} high fever (), oss of appelit (7, insomia 7). dizziness (7), pecatric
‘convsions (9}, insomnia and ceaminess (6}, convulsions (13), chest pain (7), pan (4), hand
and foot twitching (4), common cold with fever (3), unconscious (4, dysphoriawith smothery
‘sensation (3), insomnia amnesia (3, the complexion is bleak (3), dizziness and insomnia (3),
dysphoria (3), impatient and iitable (3, red tongue and yellow coating (3), pediatrc ntermal
thermal (3),iver depression and Qi stagnation (2), spontaneous sweating (2), headache
insormnia 2), high fever does not go away (2}, conscious coma (2).jaundice (). tired (2), ight
headeciness (2), belt channel dysfunction (2), hemoptysis (2), speech mania (2), cry tongue
and vertigo (2, dysphasia(2), amnesa (2), infantie acute febrie seizures (2),abilty 1o thrst
2)lack of Qi and no desire to speak (2), ot and sweaty (2), razy siapstick (2], night cry and
started (2), dysphoria with feverish sensation in chest and paims as wel as soles (2),
confusing and ravings (1), thoracic diaphragmatic stagnant cold (1), blood stasis (1), mania
(1), low back pain and fatigue (1), cold hands and feet (1), edema (1), distending pain in the:
thoracic flank (1), incoherent speech (1), the impermanence of crying and laughing (1),
redness, swaling and pain (1), deficiency of both Qi and blood 1), general faigue (1), chils
and cold imbs (1), asthenia and spontaneous sweating (1), chidren with phiegm-heat
intemal closure (1), the body and face are hot (1), acute convision caused by wind heat (1),
estess sieep at night (1), spirts droop (1), yelow and greasy tongue coating (1), Yang
defciency of the spieen and kidney (1), heart and iver heat thring (1), deficenicy of essential
(1), bitter mouth and yellow urine (1), feeling o uless n the head (1), deficiency of Qi and
blood (1), hot flashes after the aftemoon (1), night sweats (1), igh fever and polycipsia (1),
hirsty (1), delrum goes crazy (1), vigorous er i (1), neurotic mania (1), ver Yang induces
Vertigo (1), dysphoria and insomnia (1), anthvalgia aggravated by coid (1), seasickness (1),
carsickness (1), restiessness (1), acute convuisions in chidren caused by high fever (1),
peditric internal heat caused by fre evl (1), coid and fever (1), iver stomach discord (1)
headache caused by brainheat (), headache caused by blood heat (1), heat accumuiation i
thevisceraof children (1), face and lips rered (1), not tranquil caused by body hot (1), fainting
ue 1o heatsiroke (1), depression with heat syndrome (1), unhealthy siin tone (1), pale (1),
deficiency of Qi and Yin (1), insuffcient iver and Kidney (1), spontaneous sweats and right
sweats (1), mental bumout (1), hematoma (1), vexation and irtable (1), hematemesis (1)

Gastric and duodenal ulcer (8), vomiting hiccups (7), swollen and painful gums (7),
constipation (6) sores mouth and tongue (5), gastral cavity distending pain or tinging (5).
stomachache (5), peptic uicer (), aphthous (5), beiching and acid regurgiation (4),
‘abdominal distension and loose stools (4, abdominal distension and pain (4), esophageal
cancer (4), dysphagia (3, stomach cancer (3), oral icer (3), hemorthoids (3), acute and
chvonic hepatits (2), tongue swelng and pain (2), esophageal stricture and obstruction (2),
Gysphagia and saivated (2), vomitng and darthea (2), indgeston (2), bitter and cry mouth
2).nausea (2), chronic gastiis (2), chronic hepatits (2), hematochezia (2), recurrent oraluicer
). gangrenous stomattis (2), anal fissure (2, stool bleecing (2), trismus (2), ver pain (1),
cirthosis (1), hepatotoxicty (1), v seepage (1), cholecystits (1), bitter mouth and ciry throat
(1), gastroenterts (1), acute abdominal pain (1), esophagits (1), anorexia (1), costal pain and
abdominal istension (1), ower abdomen distending pai (1), acute cholecystiis (1), heart
‘and v heatthring (1), uncomiortable latera thorax (1), painin the gastric cavity (1), rosive
qastrts (1), difficulty in defecation (1), anguiar salivation (1), hematemesis (1), redness and
‘sweling ofthe uvuia (1), oral arosion (1), pantothenic aci (1), acid regurgtaton (1), vomiting
and saivation (1), colon uicer (1), abdominal pain (1), dlarthea with abdominal pain (1)
toothache (1), acute gastroenterits (1), mouth Sore sweling and pain (1), eruptive stormaits
(1), buming and dry mouth (1), gingiva decay (1), mouth and tongue sweling and pain (1),
erosions of the tongue and mouth (1), gingivits (1), uicerated gingiva (1), bleeding between
teeth 1), abdorminal pain and vormiting (1), stomach defiiency (1), dy mouth and bad breath
(1), recttongue (1), burming painin the anus (1), recurent aphthous (1), hot and dry mouth (1),
infantie anorexia (1)

‘Sorethvoat (35), tonsil (12), acute:and chronic pharyngits (7). cough (4), upper respiratory
tract inflammation (4, racheits (4), chonic bronchits (4), pharyngis (3, pharyngolanyngitis
(3. colds at the begin stage (3, bronchial asthma (3), pharyngits (3), cough with excessive
phlegm(3), shortness of breath (3, rottenthroat (2),cry and burning throat 2), acute tonslts
@).recness and sweling o the larynx nucleus (1), exteralevlinduces wind cold (1), pantand
‘oughof prolongedillness (1), coughing weakness (1), less phiegm but sticky (1), bood inthe
sputum (1), ing cancer (1), infantie pant and cough caused by lung heat (1), spting yelow
and thick (1), chvonic senie bronchits (1), chronic pharyngits (1), chvonic laryngits (1), dry
throat (1), aryngeal iching (1), aphonia (1), efforful vocalzation (1), dysphoria (1), redness
‘andsweling ofthe lateral pharyngeal cord (1), acute and chonic hints (1), sinustis (1), nasal
‘congeston (1), thinorthea (1), coughing with nasal congestion (1), red eyes, sweling and pain
(1), hinits (1), throat erosion (1), body heat and cough (1), infantie tracheits (1), bronchits (1),
asthmatic bronchitis (1), cough and phlegm (1), foreign body sensation in the throat (1),
pharyngits and oral mucosalulcer (1), red and swolen tonsis (1), acute pharyngits (1), upper
respiratory ract nfection (1), epistaxis (1)

Deliium(13),stroke coma12), skewing of the mouth and eyes (), encephaitis (), meningitis
6), toxic encephalopathy (5), epilepsy (4), paralyss (4), stroke hemiplegia (4, neuropathic
pain/neuropathic headache (¢), numbness n mbs (), cerebral hemorthage (2), epiepsy (2),
slurred speech (2), nerve palsy (2), psychoneuross (2], epleptic mana (2), rain pain 2), body
numbness (1), concussion (1), neuropathic disorders (1), neck sifness and brai dstension
(1), cerebral thrombosis (1), polo (1), various nerits (1), dementa with epiepsy (1), mental
decine (1), cerebral thrombosis recovery period and sequelae (1), Cerebral arteriosclerosis
(1), conwuisive epiepsy (1), stroke with phiegr (1), memory loss (1)

‘Acne 8), carbundie and boils sweling (5, skin eczema (4), chioasma (4), innominate sweling
ulcer (s poisoned sore that isneithr ke gangrene, nor carbundie, o malgnant bois) (),
bois (3, the first onset of carbuncie and boils swling (3), dermatiis (3, viigo (3, early whte
hair (2), furundle carbuncie sores (2), icer (2), carbuncle gangrene sores bois (2), sores and
hotbols (2), pterygium (2), sin dryness (2), spots and uicers (1), the sores not ciose for along
time (1), the sores at the begin stage (1), furuncle on the back (1), skin gaunt (1), pharyngitis
with furundie (1), carbuncie sweling (1), nfantie hot furuncuiosis (1), carbundie uicer furuncle:
(1), furuncie pin (1), suppuration (1), the skin coloris chioross (1), contact dermaits (1), sore
pain and sweling at the beginning (1), scabies uloeration (1), maculopathy (1), moid infection
(1), carbunce (1), sore ulceration (1), skin rash (1), red papules (1), perianal eczema (1),
reckles 1), alrgictinging and ching (1), dark and gloomy spots (1), uiceration, sweling and
pain (1), furuncie (1), redness, sweling, heat and pain (1), superficial skin uicer (1)
Cataract (6, eyeld red erosions (5, pinkeye (4), asthenopia (4), trachoma (3), epiphora with
wind (3, comeal opacity (3), dry eyes (3), cloudy nebua (3), red, swollen, painful, and itchy
eyes (3), dizziness (2), kerats (2), rachoma (2), lacrimation (2), pseudomyopa (2), burred
vision (2), vision fatigue (2), ed eyes (1), senile vision deciine (1), spots nebua (1),
onjunciits (1), vireous opaciy (1), retinopathy (1. senile lacrimation (1), senile ocuar
hypofunction (1), red, swollen, and rotten eyes (1), affaid of seeing the ight (1), isually weak
(1), eyes edge pricking and tching (1), chronic catarrhal conjunctivis (1), redness in the
eyelds (1), soe the ight and shed tears (1), black of eye with cloudy nebula (1), eyes burring,
itching, and pain (1), eyes sweling and pain (1), cannot look at for a ong time (1), decreased
far visual acuty (1), chvonic conjuncivits (1), ocuar hypofuncton in oid age (1)

Hypertension (20), angina (13), coronary heart diseass (10), heartache (8), ireguiar blood
pressure (2), cardac dysfunction (2, heart disease (2), anhythmia (2), myocardial nfarction
(1), tachycardia or bradycardia (1), phiegm obstructed to the heart (1), cardiothoracic pain (1)

Vaginitis (4), abnorma leucorrhea (4), vuvis (3), mammary carbuncle sweling and pain (2),
wrinary ract infection (2}, requent nociuria (2), damp heat pouring downward (2, itching and
sweling of the vagina (2), cenvicitis (2), breast cancer (2), menorthagia (2), ireguiar
‘menstruation (1), mammary carbundie (1), excessive leucorrhea (1), hematuria (1), cold and
heat idney cisease (1), nsuffcient Kidney essence (1), kidney damage and pulse njury (1),
Kidney disease (1), yellow and red urine (1), urethral burning and stinging pain (1), acute
cholecysiits (1), increasedt nocturia (1), uterne bleeding (1), short red urine (1), menstrual
color dark red (1), prokonged menstrual periods (1), itching of the vuva (1), pehic
infammatory disease (1)

‘Sore waist ani weak legs/sore waist and knees (8), sore muscles and bones (3), joints pain
), theumatism (2), theumatoid (2), osteonecrosis (1), vascuiis (1), tenosynovts (1)
unfavorable imb and joints (1), nape rigidty (1), weak waist and legs (1), arthralgia and
myaiga (1). musces atrophy (1), red, swollen, hot, and painful joints (1), puise disease (1),
pain caused by wind, cold, and dampness (1), hand and foot spasm (1), neck discormfort (1),
unsteady walking (1), b pain (1), muscis pain (1), stiff neck with twitching (1), oints and
‘muscies swellng and pain (1), acute softtissue and other chronic tissue damage (1), lumbar
‘muscles strain (1), jints contusion (1), rozen shouder (1), cenvical spondylosis (1), lumbar
disc hermiation (1), red tendons (1), local tissue sweling (1), chapped hands and feet (1)

Phiogm and saiva are thrving (11), Danshuang Rue (uniatera o bilateral tonsifts) (7). e
into the pericarcium (5), Baimal ciseases (3), Longsue disorder (1), infantie phiegm thriving
aused by wind (1), phiegm thriving caused by fe (1), od nebua (after the black of eye
cisease s healed, it forms a sca, with a smooth surfece, cear eciges, and nored pain as the
main maniestation, whichis a pannus cseasa) (1), Baizhang (cataract) (1), Aue tonsits) (1),
hot evil thriving (1), Heibaimai diseases (1)

Pyreticosis (9), burming scalds (5), poisoning (2, injuies rom fals (2, consumpive disease
withinjury (1), Sweling and pain after insect bite (1), wind heat (1), resicual sores surtace (1)
Dansha (an acute respiatory infectious discase) (3), leprosy (2), diphtheria (2), epidemic
infection (1), typhoid fever (1), miasmatic nfection (1), syphiis (1), anthax (1), lague fever (1),
infectious viral hepatitis (1), tuberculosis (1), mumps (1), tinea corporis (1), athlete’s foot (1),
chancre rot (1)

Neurasthenia (6, delum (4), panic and dysphoria (1), fear of uneasiness (1), nsanit (1)
Tinnitus 9), ear distension and tinitus (1), Meniere’s disease (1)

Hyperipidenia (5), hypothyroicism (1), diabetes (1)

Tumor (1)

Anemia (1)

Number of times
used

331

160
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13
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